/ 


Marketing  Research  Report  520 

March  1962 


Power  Expenses  of  Cotton  Gins 

By  Types  of  Power 


US    I>    T.      :       ^CULTURE 

LI!    :  ■  '    "' Y 

APR  i-1362 

GU58&WT  SERIAL  RM0RBS 


Arkansas 
Oklahoma 
and  Texas 


by  J.  D.  Campbel 


Farmer  Cooperative  Service 
U.S.  Department  of  Agriculture 


Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


/ 


V 


Marketing  Research  Report  520 

March  1962 


Power  Expenses  of  Cotton  Gins 

By  Types  of  Power 


U.S.  Xt-  T.      :  AfiWQULTURE 

APR  i-13S2 

CUSREWT  SERIAL  MMRBS 


Arkansas 
Oklahoma 
and  Texas 


by  J.  D.  Campbel 


Farmer  Cooperative  Service 
U.S.  Department  of  Agriculture 


FARMER  COOPERATIVE  SERVICE 

U.  S.  DEPARTMENT  OF  AGRICULTURE 

WASHINGTON,  D.  C. 


Joseph  G.  Knapp,  Administrator 


The  Farmer  Cooperative  Service  conducts  research  studies  and  service 
activities  of  assistance  to  farmers  in  connection  with  cooperatives  engaged 
in  marketing  farm  products,  purchasing  farm  supplies,  and  supplying  busi- 
ness services.  The  work  of  the  Service  relates  to  problems  of  management, 
organization,  policies,  merchandising,  product  quality,  costs,  efficiency, 
financing,  and  membership. 

The  Service  publishes  the  results  of  such  studies;  confers  and  advises 
with  officials  of  farmer  cooperatives;  and  works  with  educational  agencies, 
cooperatives,  and  others  in  the  dissemination  of  information  relating  to 
cooperative  principles  and  practices. 


This  study  was  conducted  under  authority  of  the  Agricultural  Marketing 

Act  of  1946  (RMA,  Title  II). 


Contents 

Page 

Summary iii 

Method  of  study 1 

Installed  cost  of  power  systems 3 

Electric  motors 3 

Internal  combustion  engines 4 

Expenses  based  on  installed  costs  of  power  systems 6 

Depreciation 6 

Taxes 6 

Insurance 7 

Interest  on  investment 8 

Total  expenses  based  on  installed  costs 8 

Expenses  related  to  volume  ginned 10 

Lubrication 10 

Labor 11 

Repairs 12 

Electricity  and  engine  fuels 14 

Total  expenses  related  to  volume 19 

Total  power  expenses 19 

Other  considerations 25 

Application  of  findings 26 

Reducing  power  expenses 27 

Estimating  power  expenses  for  specific  gins 28 

Appendix 30 


Summary 


The  purposes  of  this  study  were 
(1)  to  determine  and  compare  ex- 
penses for  equal  amounts  of  gin 
power  from  different  types  and 
sources;  (2)  to  provide  information 
useful  to  gin  owners  in  choosing  the 
most  economical  source  of  gin 
power;  and  (3)  to  find  ways  of  re- 
ducing gin  power  expenses. 

Total  power  expenses  of  cotton 
gins,  as  determined  in  this  study, 
were  often  lowest  when  natural  gas 
engines  were  used.  This  finding  was 
based  on  ranges  in  electricity  and 
fuel  expenses  as  figured  on  30  com- 
binations of  size,  volume,  and  power 
consumption  rates. 

Power  expenses  as  related  to  in- 
stalled costs  were  estimated  at  the 
same  rates  for  all  types  of  power 
systems.  Such  expenses  were  found 
to  be  highest  for  diesel  engines  and 
lowest  for  electric  motors.  These 
expenses  were  about  the  same  on 
butane  and  natural  gas  engines  and 
more  nearly  the  same  as  those  for 
diesel  engines  than  as  those  for 
electric  motors.  Volumes  ginned 
have  a  major  influence  on  power 
expense  per  bale. 

Expenses  per  bale  for  electricity 
were  over  three  times  as  much 
under  some  rate  schedules  as  under 
others  for  the  same  amounts.  Ex- 
penses per  bale  for  natural  gas  also 
varied  nearly  as  much  propor- 
tionally, but  not  as  much  in  amount, 
as  for  electricity.  Ranges  were  used 
for  expenses  of  electricity  and 
engine  fuels  because  of  such  wide 
differences     in     expenses     for    elec- 


tricity and  natural  gas.  Butane  and 
diesel  fuel  expenses  differed  by  much 
smaller  proportions. 

Total  expenses  for  natural  gas 
engines  were  lower  than  for  diesel 
engines  in  all  cases  and  also  lower 
than  for  butane  engines  except  on 
one  combination  where  expenses 
were  the  same.  Expenses  on  electric 
motors  at  the  low  end  of  ranges  were 
lower  than  for  natural  gas  in  3  of  30 
combinations;  but  at  the  high  end  of 
ranges,  expenses  on  electric  motors 
substantially  exceeded  expenses  for 
natural  gas  engines  for  all  combina- 
tions. Electric  motors  had  lower  ex- 
penses on  the  low  end  of  ranges  and 
considerably  higher  expenses  on  the 
high  end  of  ranges  than  diesel  and 
butane  engines. 

The  competitive  position  of 
electric  power  depends  primarily  on 
the  effects  of  the  specific  rate 
schedule  applying  to  a  gin.  Expenses 
of  natural  gas  engines  are  influenced 
somewhat  by  rate  schedules,  but  gas 
rate  schedules  have  much  less  in- 
fluence on  expenses  than  electric 
rate  schedules  do.  Ginners  using  or 
considering  use  of  electric  power 
will  likely  find  that  thorough  study  of 
electric  rate  schedules  in  their  area 
is  well  worthwhile. 

Electric  power  systems  of  given 
total  horsepower  can  be  installed 
for  about  70  percent  of  the  cost  for 
butane  or  natural  gas  engines,  and 
for  about  60  percent  of  the  cost  for 
diesel  engines.  Interest  on  invest- 
ment   was    included    in    estimated 


in 


expenses   to  offset  these   differences 
in  costs. 

Advantages  of  electric  motors 
over  engines  mentioned  by  some 
ginners  interviewed  were  conven- 
ience, less  downtime,  and  continued 
operation  of  part  of  gin  when 
troubles  occur.  Electric  motors  are 
easier  to  operate  but  the  difference 
in  operating  expense  seemed  to  be 
limited  to  1  to  2  cents  a  bale  for 
labor. 

Downtime  for  the  season  averaged 
six-tenths  of  an  hour  more  per  gin 
because  of  engine  trouble  than  be- 
cause of  electric  motor  trouble,  but 
the  longest  downtimes  were  the 
same- -24  hours- -on  both  electric 
motors  and  engines.  Electric  motors 
had  an  advantage  on  downtime  ac- 
cording to  the  survey  but  it  was 
slight. 

In  case  of  a  breakd  own  in  gins 
continued  partial  operation  of  those 
equipped  with  electric  motors  is 
largely  limited  to  gin  stands  or  feed- 
ers. The  entire  gin  is  generally 
stopped  when  troubles  occur  in  any 
item     of     equipment    that    all    cotton 


passes  through.  Advantages  of  indi- 
vidual drives  on  feeders  and  gin 
stands  can  be  largely  realized  on 
engine  power  systems  by  putting 
clutches  on  submerged  line  shafts. 

Careful  estimates  of  expenses  for 
power  at  specific  gins,  based  on 
local  rates  and  costs,  would  provide 
valuable  information  to  a  gin  owner 
when  choosing  or  changing  type  of 
power. 

Expenses  for  electric  power  under 
some  rate  schedules  could  be  re- 
duced by  substantial  amounts  if  the 
season  could  be  shortened.  Smaller 
similar  savings  are  possible  under 
some  natural  gas  rate  schedules. 
Such  savings  on  either  electricity  or 
natural  gas  are  often  possible  if  rate 
schedules  have  high  monthly  mini- 
mum charges. 

On  all  four  types  of  gin  power,  ex- 
penses are  lower  on  larger  volumes 
for  a  given  rate  of  power  consump- 
tion. If  ginners  can  increase  volumes 
by  storing  seed  cotton  or  otherwise, 
they  can  reduce  power  costs.  They 
could  probably  get  power  firms  to 
lower  rates  if  they  would  operate  gins 
steadily  for  longer  seasons. 
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Power  Expenses  of  Cotton  Gins 
by  Types  of  Power  — 

Arkansas,  Oklahoma,  and  Texas 


by  John  D.  Campbell 
Cotton  and  Oilseeds  Branch 
Marketing  Division 


Cotton  ginners  competing  with 
each  other  and  using  equal  amounts 
of  power  sometimes  have  differences 
of  over  $1  a  bale  in  power  expenses. 
Such  differences  are  often  caused 
by  types  of  power  used  or  by  dif- 
ferences in  rates  paid  for  elec- 
tricity. Such  differences  equal  a 
large  part  of  the  net  benefits  real- 
ized from  operating  cooperative  gins 
or  a  large  part  of  the  net  returns 
made  on  investments  in  other  gins. 

The  purposes  of  this  study  on  gin 
power  expenses  were:  (1)  to  deter- 
mine and  compare  expenses  for 
equal  amounts  of  power  from  dif- 
ferent sources  and  types;  (2)  to  pro- 
vide information  that  cooperative 
and    other    gin    owners    could  use   to 


aid  them  in  selecting  a  type  of  power 
or  in  changing  to  less  costly  sources 
or  types  of  power;  and  (3)  to  deter- 
mine other  ways  by  which  power 
costs  could  be  reduced.  Part  of  the 
results  of  this  study  were  published 
earlier1  and  this  publication  com- 
pletes the  reports  on  the  study. 

The  comparisons  included  in  this 
report  are  necessarily  general, 
being  based  largely  on  estimated 
averages  and  ranges.  Electric  and 
gas  bills  calculated  from  specific 
rate  schedules  of  individual  utility 
firms  for  specific  amounts  are 
shown  in  the  appendix,  but  ranges 
were  used  in  the  body  of  this  re- 
port. Actual  power  expenses  of  spe- 
cific gins  depend  on  local  rates  and 
costs  and  on  specific  makes  of  power 
equipment.  This  report  is  intended 
to  be  used  for  general  comparisons 
and  background  information  and  for 
suggestions  on  procedure  for  esti- 
mating comparative  costs  for  spe- 
cific gins. 


Method  of  Study 


Managers  of  53  gins  were  inter- 
viewed regarding  their  power  ex- 
penses in  the  1959-60  season.  Nine 
of  the  53  gins  were  in  eastern 
Arkansas,  8  were  in  southwestern 
Oklahoma,     and     36     were     in     three 


major    cotton    producing   areas    of 
Texas.    Cooperative   associations 

iCampbell,  John  D.  Effects  of  Electric  Rates  on 
Power  Expenses  of  Cotton  Gins— Arkansas,  Oklahoma, 
and  Texas.  Marketing  Research  Report  No.  470. 
Farmer  Cooperative  Service,  U.  S.  Dept.  of  Agr. 


owned  43  of  the  gins  and  10  were 
owned  by  individuals,  partnerships, 
and  companies. 

The  gins  were  selected  to  provide 
information  on  expenses  of  electric 
motors;  of  butane,  diesel,  and 
natural  gas  engines;  and  on  different 
electric  and  natural  gas  rate  sched- 
ules. 

Data  collected  covered  number  of 
bales  ginned;  horsepower  of  engines 
and  electric  motors;  labor,  fuel,  and 
electricity  used  for  power;  amounts 
of  electric  and  fuel  bills;  distribu- 
tion of  bales  ginned  by  months;  and 
prevailing  tax,  insurance,  and 
depreciation  rates. 

Information  was  also  obtained  in 
personal  interviews  with  electric 
motor  and  engine  dealers,  gin  ma- 
chinery manufacturers,  electricians, 
electric  power  firms,  natural  gas 
companies,  engine  fuel  dealers, 
county  tax  officials,  and  gin  audi- 
tors. 

Wide  differences  were  found 
between  gins  in  horsepower  used, 
volumes  ginned,  and  other  items  in- 
fluencing power  expenses.  Since 
such  differences  had  been  expected, 
this  study  was  planned  to  include 
comparisons  based  on  a  model 
approach. 

In  the  model  approach,  data  col- 
lected from  gin  managers,  dealers, 
and  others  were  used  first  to  esti- 
mate installed  costs  of  engines  and 
electric  motors  of  selected  horse- 
power sizes  and  then  to  estimate 
power  expenses.  Averages  of 
depreciation,  tax,  and  insurance 
rates  from  the  three  States  were 
used  to  estimate  expenses  for  these 
items.  Consumption  rates  for  elec- 
tricity and  for  engine  fuel  were  ob- 
tained    from     gin    and    other    survey 


data  and  from  other  sources.  Elec- 
tric and  natural  gas  rate  schedules 
and  other  fuel  prices  applying  in 
1959-60  were  used  to  figure  these 
expenses. 

Power  systems  of  250-,  450-,  and 
650-horsepower  sizes  were  selected 
for  models.  Three  rates  of  power 
consumption  per  bale  and  from  three 
to  four  volumes  in  thousands  of  bales 
were  used  in  computing  and  esti- 
mating expenses  of  each  horsepower 
size. 

Various  amounts  of  power  may  be 
used  by  a  power  system  of  given 
size  because  of  different  rates  at 
which  cotton  is  ginned  or  because 
different  proportions  of  horsepower 
capacity  are  used.  For  example,  a 
450-horsepower  engine  producing 
450  horsepower -hours  per  hour 
would  furnish  power  for  8.5  bales 
an  hour  at  53  horsepower -hours  a 
bale  but  for  only  5.6  bales  when  80 
horsepower -hours  were  used. 

These  sizes,  volumes,  and  rates 
of  power  consumption  represent  the 
range  for  most  modern  gins  and 
illustrate  differences  existing  in 
power  expenses.  A  considerable 
number  of  combinations  were  needed 
to  cover  the  various  relation- 
ships. 

Some  items  of  power  expenses  in- 
cluded in  this  report  may  appear 
unimportant.  Expenses  per  bale  for 
labor,  lubrication,  and  repairs  ac- 
count for  only  a  few  cents  a  bale; 
differences  in  these  expenses  for 
types  of  power  are  even  less.  Unless 
all  items  of  expense  are  included, 
however,  their  relative  size  is 
not  evident.  Furthermore,  all  items 
of  expense  are  needed  in  totals  so 
that  comparisons  will  be  more 
valid. 
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Installed  Cost  of  Power  Systems 


In  this  report  the  term  "power 
system"  refers  to  electric  motors 
or  internal  combustion  engine  (or 
engines)  with  the  usual  auxiliary- 
equipment  installed  and  ready  to  op- 
erate a  gin. 

Initial  costs  of  power  systems 
were  based  on  prices  quoted  by  deal- 
ers for  new  motors,  engines,  and 
auxiliary  equipment  for  each  type 
and  on  installation  costs  quoted  by 
dealers,  electricians,  and  ginners. 
Prices  and  installation  costs  of 
power  systems  applied  to  late  1959 
and  early  I960. 

Cooling  towers,  coils,  piping, 
starters  (gasoline-engine  type),  and 
freight  were  included  in  estimated 
costs  of  engine  power  systems.  Wir- 
ing and  starters  were  included  in 
estimated  costs  of  electric  power 
systems.  Freight  costs  on  electric 
motors  were  included  in  prices 
quoted  by  dealers.  Costs  of  fuel 
storage  tanks  were  not  included  in 
estimated  costs  of  butane  or  diesel 
engine  systems.  Cost  of  drives  was 
not  included  for  any  of  the  power 
systems  because  this  cost  was  re- 
ported to  average  about  the  same 
for  all  power  types. 

Some  gin  owners  may  want  to 
make  comparisons  based  on  used 
electric  motors  and  used  engines. 
Such  comparisons  may  be  very 
valuable.  However,  the  large  num- 
ber of  variables,  unknown  factors, 
and  indefinite  bases  made  it  im- 
practical to  include  them  in  this 
report. 


Electric  Motors 

Electric    motors    suitable    for   use 
in     cotton     gins     are    available    in    a 


wide  assortment  of  types,  speeds, 
and  sizes  and  at  different  prices. 
Many  combinations  are  possible  and 
several  combinations  were  used  by 
gins  surveyed. 

Cotton  gins  built  in  the  last  5 
years  generally  have  been  equipped 
with  motors  smaller  than  100  horse- 
power, most  of  them  25  horsepower 
or  less.  Units  of  gin  equipment  are 
usually  driven  by  separate  or  inde- 
pendent motors.  Prices  on  from  3- 
to  75-horsepower  motors  were  used 
for  estimating  cost  of  electric  power 
systems  in  this  report. 

The  TEFC  (totally  enclosed  fan 
cooled)  type  of  electric  motor  with 
a  speed  of  1,800  rpm  is  popular  in 
current  gin  installations.  Therefore, 
this  type  and  speed  were  used  for 
estimating  costs  of  model  electric 
power  systems. 

Prices  quoted  on  full  sets  of 
motors  for  gins  by  from  five  to 
seven  dealers  in  Arkansas,  Okla- 
homa, and  Texas  were  averaged  and 
the  average  price  of  starters  was 
added.  Prices  were  higher  on  less 
than  a  full  set  of  motors.  These 
average  prices  of  motors  with  start- 
ers were  then  weighted  according 
to  the  number  of  motors  of  75  horse- 
power and  less  in  use  at  nine  modern 
gins  included  in  the  survey  (appendix 
table  1).  The  total  cost  of  motors 
found  in  that  manner  was  divided  by 
the  total  horsepower  of  motors  in  the 
nine  gins  to  determine  the  weighted 
average  cost  per  horsepower,  which 
was  $27.09  (appendix  table  1). 

Survey  data  were  used  to  esti- 
mate costs  for  wiring  to  complete 
installation  costs  of  electric  power 
systems.  These  costs  include  those 
for      wire,      conduits,     disconnect 
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switches,  and  other  parts,  plus  labor 
of  electricians  and  others  in  install- 
ing motors  and  starters.  Wiring 
costs  at  four  modern  gins  and  quota- 
tions of  two  electric  contractors 
averaged  $13.14  per  horsepower  of 
motors. 

At  $27.09  per  horsepower  for 
motors  and  starters  and  $13.14  for 
wiring,  the  estimated  total  installed 
cost  per  horsepower  for  electric 
power  systems  was  $40.23.  This 
average  was  rounded  to  $40  for  use 
in  estimating  installed  costs  of  elec- 
tric power  systems. 

At  $40  per  horsepower,  installed 
cost  of  a  250-horsepower  electric 
power  system  was  $10,000;  a  450- 
horsepower  unit,  $18,000;  and  a  650- 
horsepower  unit,  $26,000  (table  1). 
Installed  costs  of  other  sizes  could 
be  estimated  in  like  manner. 


Internal  Combustion  Engines 


Price  quotations  on  71  internal 
combustion  engines  of  200-horse- 
power  or  larger  were  used  for  esti- 
mating installed  costs  of  engine 
power  systems.  The  numbers  of 
price  quotations  used  were  about 
equal  for  butane,  diesel,  and  natural 
gas  types  of  engines. 

Some  dealers  supplied  cost  in- 
formation on  completely  in  s  t  a  He  d 
engines,  including  breakdowns  on 
freight,  cooling  towers,  and  other 
items.  Others  supplied  prices  only 
on  engines  or  on  engines  and  part 
of  the  items  included  in  installa- 
tions. The  breakdowns  and  partial 
information  on  installation  costs 
were  averaged  and  used  to  complete 
estimated  installed  costs. 


The  installed  cost  per  horsepower 
of  electric  motors  would  be  higher 
if  the  proportion  of  total  horsepower 
accounted  for  by  motors  of  15-horse- 
power  and  smaller  was  substantially 
greater  than  in  the  nine  survey  gins 
used  in  appendix  table  1.  The  cost 
would  be  lower  if  a  greater  propor- 
tion of  larger  motors  were  used. 


Engine  manufacturers  used 
several  ratings  for  horsepower,  ac- 
cording to  load,  speed,  and  other 
factors  such  as  altitude  and  temper- 
ature. Maximum  brake  horsepower -- 
perhaps  the  most  commonly  used 
rating- -indicates  the  approximate 
maximum  horsepower  that  engines 
can  develop  for  5-minute  periods. 


TABLE  1. --Estimated  installed  cost  of  model  cotton  gin  power  systems—Arkansas,  Oklahoma,  and  Texas,  1959-60 


Cost  by  types 

Size  of  power  systems 

Electric  motors 
(TEFC-1,800  rpm) 

Internal  combustion  engines! 

Diesel  2 

Butane  2 

Natural  gas 

250-horsepower 
450-horsepower 
650-horsepower 

$10,000 
18,000 
26,000 

$17,250 
31.050 
44,850 

$14,250                            $14,500 
25,650                             26.100 
37,050                             37,700 

iln  making  these  estimates,  80  percent  of  maximum  continuous  horsepower   or   about   64  percent  of  maximum 
brake  horsepower  was  used  for  horsepower  ratings. 
2  Cost  of  fuel  storage  tanks  was  not  included  in  estimated  costs. 
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Continuous  horsepower  ratings 
correspond  more  closely  to  cotton 
gin  power  requirements.  These  rat- 
ings apply  where  full  power  output 
is  used  24  hours  a  day;  and  they 
generally  equal  about  80  percent  of 
maximum  brake  horsepower  ratings. 
When  continuous  ratings  were  not 
available,  80  percent  of  maximum 
brake  horsepower  ratings  were  used 
in  this  study. 

Most  gin  owners  install  engines 
with  maximum  continuous  horse- 
power somewhat  in  excess  of  their 
actual  power  requirements.  This  is 
done  partly  because  they  think 
engines  give  less  trouble  and  last 
longer  when  used  below  their  maxi- 
mum capacity  and  partly  in  antici- 
pation of  additional  gin  equipment 
being  installed  later.  Moreover, 
internal  combustion  engine  power 
can  not  be  added  as  readily  when 
needs  exceed  capacity  as  electric 
motors  can. 

Because  of  these  factors  80  per- 
cent of  maximum  continuous  horse- 
power ratings  were  used  in  grouping 
engines  for  estimating  installed  cost 
per  horsepower.  This,  together  with 
higher  costs  of  installing  one  or 
a  few  electric  motors,  was  assumed 
to  offset  the  advantage  of  greater 
ease  of  increasing  capacities  of 
electric  power  systems  when  needed. 

The  kind  of  rating  used  makes 
major  differences  in  the  estimated 
installed  cost  per  horsepower.  For 
example,  assume  an  engine  has  250 
horsepower  based  on  80  percent  of 
maximum  continuous  horsepower  and 
costs  $14,500  installed  or  $58  per 
horsepower.  On  the  basis  of  maxi- 
mum continuous  horsepower,  that 
engine  would  have  312.5  horsepower 
(250  +  .80  =  312.5)  and  cost  $46  per 
horsepower  ($14,500  -s-  312.5  =  $46). 
That    same   engine   would   have    about 


390.6  maximum  brake  horsepower 
(312.5  -f-  .80  =  390.6)  and  cost  $37  per 
horsepower. 

Installed  costs  of  engines,  based 
on  80  percent  of  maximum  continu- 
ous ratings,  were  grouped  in  five 
100-horsepower  intervals,  starting 
with  the  201-  to  300-horsepower 
interval.  Installed  costs  were  divided 
by  total  horsepower  of  engines  in 
each  group,  and  the  installed  costs 
of  the  five  size  groups  were  then 
averaged.  This  procedure  was  simi- 
lar to  that  used  in  getting  an  average 
price  per  horsepower  of  electric 
motors  except  that  costs  per 
horsepower  of  engines  were  un- 
weighted. 

Average  installed  costs  for  diesel 
engines  at  80  percent  of  maximum 
continuous  horsepower  were  esti- 
mated at  approximately  $69  per 
horsepower.  Estimated  in  the  same 
way,  installed  costs  of  butane 
engines  were  $57  per  horsepower, 
and  of  natural  gas  engines,  $58  per 
horsepower. 

These  unweighted  average  costs 
may  be  slightly  low  for  250-  and 
350-horsepower  sizes  and  slightly 
high  for  the  larger  sizes.  These 
relationships  in  size  and  costs  are 
similar  to  those  of  the  lower  prices 
per  horsepower  for  large  electric 
motors.  Although  data  were  rather 
limited  on  larger  size  groups,  these 
figures  were  considered  reasonable 
approximations  and  acceptable  for 
general  comparisons. 

At  an  average  cost  of  $69  per 
installed  horsepower,  250-,  450-, 
and  650-horsepower  diesel  engines 
would  cost  $17,250,  $31,050,  and 
$44,850  (table  1).  At  a  cost  of  $57 
per  installed  horsepower,  250-, 
450-,    and    650-horsepower    butane 
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engines  would  cost  $14,250,  $25,650, 
and  $37,050.  Natural  gas  engines  at 
$58    per   installed  horsepower  would 


cost  $14,500  for  250-horsepower, 
$26,100  for  450-horsepower,  and 
$37,700  for  650-horsepower  sizes. 


Expenses  Based  on  Installed  Costs  of  Power  Systems 


Expenses  for  depreciation,  prop- 
erty taxes,  insurance,  and  interest 
on  investment  used  in  this  study- 
were  computed  on  installed  costs  of 
power  systems.  These  are  some- 
times called  "fixed  expenses."  This 
group  of  expenses  was  assumed  to  be 
the  same  annually,  regardless  of  the 
number  of  bales  ginned. 


Depreciation 

Estimates  of  the  useful  life  of 
electric  motors  by  20  gin  managers 
in  the  survey  ranged  from  8  to  27.5 
years  and  averaged  17.6  years.  Esti- 
mates of  21  gin  managers  of  the  use- 
ful life  of  engines  ranged  from  10 
to  35  years  and  averaged  17.7  years. 
The  most  frequently  estimated  life 
for  both  electric  motors  and  internal 
combustion  engines  was  20  years. 

When  the  useful  life  of  equipment 
is  20  years,  the  annual  rate  of  de- 
preciation   is    5    percent.    That    rate 


was  used  in  this  study  to  estimate 
depreciation  expense  on  both  elec- 
tric motors  and  internal  combustion 
engines. 

The  estimated  annual  depreciation 
for  different  types  and  sizes  of 
power  systems  is  shown  in  table  2. 
Per-bale  expenses  for  depreciation 
would  depend  on  the  number  of  bales 
ginned. 


Taxes 

Assessment  practices  and  tax 
rates  varied  widely  among  States, 
counties,  and  school  districts.  Cotton 
gins  were  generally  assessed  at 
from  20  to  30  percent  of  the  original 
cost.  School,  county,  and  State  tax 
rates  were  mostly  between  $2  and 
$6  per  $100  of  assessed  valuation. 

In  order  to  get  a  common  base, 
tax  rates  and  assessments  were  con- 
verted to  rates   per   $100   of  original 


TABLE  2.- -Estimated  annual  depreciation  expenses,  model  cotton  gin  power  systems—Arkansas,  Oklahoma,  and 

Texas,  1959-601 


Depreciation  by  type 

of  power  system 

Size  of  power  system 

Electric  motors 

Internal  combusion  engines 

Diesel 

Butane 

Natural  gas 

250-horsepower 
450-horsepower 
650-horsepower 

$500 

900 

1,300 

$862 
1,552 
2.242 

$712                                 $725 
1,282                                1,305 
1,852                                1.885 

i Calculated  at  the  rate  of  5  percent  on  installed  costs  shown  in  table  1. 
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cost.  On  that  base,  the  rates  aver- 
aged $1.02  for  Arkansas;  $1.09  for 
Oklahoma;  and  $0.90  for  Texas.  The 
average  of  unweighted  rates  for  the 
three  States  was  $1  per  $100  of 
original  cost. 

At  a  rate  of  $1  per  $100,  esti- 
mated taxes  based  on  the  installed 
costs  of  power  systems  shown  in 
table  1  appear  in  table  3.  Tax  ex- 
pense per  bale,  like  depreciation 
expense,  would  depend  on  number  of 
bales  ginned. 


ance  rates  generally  apply  when 
coinsurance  clauses  are  included  in 
policies.  Coinsurance  clauses  re- 
quire that  the  insured  carry  insur- 
ance to  a  stated  percentage  of  value 
or,  failing  to  do  so,  bear  a  propor- 
tionate percentage  of  losses  that  may 
occur  up  to  the  percentage  of  value 
stated  in  the  policy. 

Rates  reported  for  four  Oklahoma 
gins  in  steel  buildings,  under  5-year 
contracts  with  80  and  90  percent 
coinsurance   clauses,   averaged  $0.94 


TABLE  3. --Estimated  taxes  on  model  cotton  gin  power  systems— Arkansas,  Oklahoma,  and  Texas,  1959-60  season i 

Taxes  by  type  of  power  system 

Size  of  power  system 

Electric  motors            ■ 

Internal  combustion  engines 

Diesel 

Butane 

Natural  gas 

2 50- horsepower 
450-horsepower 
650-horsepower 


$100 
180 
260 


$172 

$142 

310 

256 

448 

370 

$145 
261 
377 


^Calculated  at  the  rate  of  $1  per  $100 of  installed  costs  shown  in  table  1. 


Insurance 

Fire  and  comprehensive  insurance 
rates  were  several  times  as  high  on 
gin  machinery  installed  in  -wood- 
frame  sheet-iron  buildings  as  for 
that  installed  in  all-steel  buildings. 
Since  nearly  all  new  gins  and  many 
older  ones  have  all-steel  buildings, 
rates  on  that  type  were  used  to  esti- 
mate insurance  expenses  of  model 
power  systems. 

Insurance  rates  on  gin  machinery 
in  steel  buildings  were  highest  in 
Arkansas,  where  three  gins  reported 
an  average  of  $1.50  per  $100,  on  1- 
year  policies.  Coinsurance  clauses 
were  less  common  in  Arkansas  than 
in  Oklahoma  or  Texas.  Lower  insur- 


per  $100.  In  Texas,  rates  for  17 
gins  in  steel  buildings,  under  5-year 
contracts  and  mostly  with  80  to  90 
percent  coinsurance  clauses,  aver- 
aged $0.51  per  $100. 

The  insurance  rates  for  the  24 
survey  gins  averaged  $0.70  per  $100. 
That  rate,  based  on  85  percent  of  the 
installed  costs  shown  in  table  1-- 
since  coinsurance  clauses  generally 
specify  80  or  90  percent  of  value- - 
was  used  to  estimate  insurance  ex- 
penses on  model  power  systems  as 
shown  in  table  4.  This  procedure  re- 
sulted in  a  weighted  rate  between 
the  averages  of  rates  for  Okla- 
homa and  Texas  but  less  than  one- 
half  of  average  rates  reported  in 
Arkansas. 
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TABLE  4.-- Estimated  insurance  expenses,  model  cotton  gin  power  systems— Arkansas,  Oklahoma,  and  Texas 

1959-60  season i 


Insurance  expenses  by  type  of  power  system 

Size  of  power  system 

Electric  motors 

Internal  combustion  engines 

i 

Diesel 

Butane 

Natural  gas 

250-horsepower 
450- horsepower 
650- horsepower 

$60                                       $103                           $85                                $86 
107                                         185                          153                                155 
155                                         267                          220                                224 

1  Calculated  at  a  rate  of  $0.70  per  $100  on  85  percent  of  installed  costs  shown  in  table  1. 


Interest  on  Investment 


Interest  on  investment  was  in- 
cluded as  an  overhead  expense  in 
recognition  of  the  differences  in  in- 
vestment required  for  various  types 
and  sizes  of  power  systems.  In- 
stalled cost  for  electric  motors  was 
only  about  60  percent  of  the  cost  for 
diesel  engines  of  comparable  horse- 
power and  70  percent  of  that  for 
butane  and  natural  gas  engines. 

Interest  on  investment  is  not  a 
deductible  expense  in  profit  and  loss 
statements.  However,  the  additional 
investment  required  for  a  larger  or 
more  costly  type  of  power  system  is 
a  factor  to  be  considered  in  com- 
paring such  systems  and  choosing 
between  them.  Including  interest  on 
investments  as  an  expense  is  one 
way  of  recognizing  differences  in 
installed  costs  when  making  com- 
parisons between  different  power 
types. 

Interest  expenses  were  calculated 
at  the  rate  of  5  percent  on  one -half 
of  the  initial  cost  of  power  systems. 
Five  percent  was  assumed  as  the 
going    rate    of    interest.    One-half  of 


installed  cost  is  approximately  the 
average  depreciated  value  of  power 
systems  or  other  machinery  during 
the  life  of  such  equipment. 

Estimated  annual  expenses  for 
interest  at  the  rate  of  5  percent  on 
one -half  of  installed  costs  shown 
in  table  1  are  given  in  table  5.  These 
amounts  are  the  same  regardless  of 
number  of  bales  ginned. 


Total  Expenses  Based 
on  Installed  Costs 

Total  expenses  for  depreciation, 
taxes,  insurance,  and  interest  are 
shown  in  table  6.  The  amounts  shown 
are  the  same  for  all  volumes,  but 
expense  per  bale  declines  with  an 
increase  in  the  number  of  bales 
ginned  (table  7).  For  example,  the 
per  bale  amount  of  these  expenses 
is  twice  as  much  for  a  2,000-bale 
volume  as  for  4,000  bales.  Fixed 
expenses  per  bale  for  any  power 
type  vary  directly  with  the  horse- 
power size  of  the  power  unit  at 
the  same  volume,  however.  For 
example,  a  450-horsepower  electric 
system  is  1.8  times  as  large  as  a 
250-horsepower    unit.    And    the  total 
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TABLE  5.--Interest  expenses,  model  cotton  gin  power  systems-- Arkansas,  Oklahoma,  and  Texas,  1959-60  season i 


Interest  expenses  by  type  of  power  system 

Size  of  power  system 

Electric  motors 

Internal  combustion  engines 

Diesel 

Butane 

Natural  gas 

250-horsepower 
450-horsepower 
650-horsepower 


$250 
450 
650 


$431 

776 

1.121 


$356 
641 
926 


$362 
652 
942 


iCalculated  at  rate  of  5  percent  on  one-half  of  installed  costs  shown  in  table  1. 

TABLE  6- -Total  expenses  related  to  installed  costs  of  model  cotton  gin  power  systems— Arkansas,  Oklahoma,  and 

Texas,  1959-60  season^ 


Total  expenses  by  type  of  power  system 

Size  of  power  system 

Electric  motors 

Internal  combustion  engines 

Diesel 

Butane 

Natural  gas 

250-horsepower 
450-horsepower 
650-horsepower 


$910 
1,637 
2,365 


$1,568 
2,823 
4,078 


$1,295 
2,332 
3,368 


$1,318 
2.373 
3,428 


i  Totals  of  amounts  shown  in  tables  2,  3,  4,  and  5. 


TABLE  7.~Total  expenses  per  bale  related  to  installed  costs,  for  selected  volumes,  model  power  systems- 
Arkansas,  Oklahoma,  and  Texas,  1959-60  season 


Size  of  power  system  and  volumes/ 


Expenses  per  bale  by  type  of  power  system 


Electric  motors 


Internal  combustion  engines 


Diesel 


Butane 


Natural  gas 


250-horsepower: 
1,000  bales 
2,000  bales 
4,000  bales 

450-horsepower: 
2,000  bales 
4,000  bales 
6,000  bales 

650-horsepower: 
2,000  bales 
4,000  bales 
6,000  bales 
8,000  bales 


$0.91 
.46 
.23 


.82 
.41 
.27 


1.18 
.59 
.39 
.30 


$1.57 

$1.30 

$1.32 

.78 

.65 

.66 

.39 

.32 

.33 

1.41 

1.17 

1.19 

.70 

.58 

.59 

.47 

.39 

.40 

2.04 

1.68 

1.71 

1.02 

.84 

.86 

.68 

.56 

.57 

..r>l 

.42 

.43 
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fixed  expense  of  41  cents  a  bale  on 
a  450-horsepower  system  at  a  4,000- 
bale  volume  is  1.8  times  the  23- 
cents-a-bale  expense  of  the  250- 
horsepower  system  at  the  same 
volume. 


Based  on  installed  costs,  per  bale 
expenses  were  only  about  60  percent 
as  much  on  electric  motors  as  on 
diesel  engines,  and  about  70  percent 
as  much  as  on  butane  and  natural 
gas  engines. 


Expenses  Related  to  Volume  Ginned 


In  this  study  expenses  for  lubri- 
cation, labor,  repairs,  and  elec- 
tricity or  engine  fuel  were  con- 
sidered to  be  related  to  volume. 
Expenses  of  this  kind  are  sometimes 
called  "variable  expenses."  The 
amounts  of  power  used  per  bale  also 
influence    amounts  of  these  expenses. 


Lubrication 

Managers   using  electric  motors  to 
operate     their     gins     did    not    report 


separate  lubrication  expenses 
on  electric  motors.  When  elec- 
tric motors  were  cleaned  and 
serviced  annually  or  biennially, 
bearings  were  lubricated  or 
repacked  with  grease.  Only  small 
amounts  of  lubricants  were  reported 
used  at  other  times  on  electric 
motors.  Cost  of  lubricants  used  when 
motors  were  serviced  were  included 
in  repair  expenses.  Therefore  lubri- 
cation expenses  on  electric  power 
systems  were  considered  nominal 
and  omitted  as  separate  amounts 
(table  8). 


TABLE  8.- -Estimated  average  lubrication  expenses  per  bale,  model  power  systems— Arkansas,  Oklahoma,  and 

Texas,  1959-60  season 


Amount 

of  power 

Types  of  power 

Size  of  power  system 

used  per  Daie  * 

Electric 
motors 

Internal  combustion  engines 

Electric 
motors 

Engines 

Diesel 2 

Butane  2 

Natural  gas* 

(Kwhs) 

(Hp- 

-hrsJ 

250-horsepower 

30 

40 

(s) 

$0.02 

$0.02 

$0.02 

250-  and 

450-horsepower 

40 

53 

(3) 

.03 

.03 

.03 

250-,  450-,  and 

650-horsepower 

50 

67 

(3) 

.04 

.04 

.04 

450-  and 

650-horsepower 

60 

80 

(3) 

.04 

.04 

.04 

650-horsepower 

70 

93 

(3) 

.05 

.05 

.05 

i  Amounts  in  kwh  and  hp-hrs  are  equivalent  to  each  other  converted  on  rates  of  1  hp-hr  equals  0.75  kwh. 

2  Calculated  at  rate  of  0.054  cent  per  horsepower-hour  and  rounded  to  nearest  cent. 

3  Nominal. 
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The  22  internal  combustion 
engines  on  which  lubricating  oil  data 
were  obtained  averaged  284  horse- 
power and  ginned  an  average  of  29 
bales  per  gallon  of  oil  used.  If  it  is 
assumed  that  five  bales  were  ginned 
an  hour  by  those  engines,  then  the 
engines  operated  an  average  of  5.8 
hours  per  gallon  of  oil.  At  that  rate 
of  oil  consumption,  1,647  horse- 
power-hours were  obtained  per 
gallon  of  oil  (5.8  x  284).  That  rate 
is  about  two-thirds  as  many  horse- 
power hours  per  gallon  as  were  re- 
ported by  Boyer.*  However,  dusty 
conditions  at  gins  likely  account  for 
much  of  this  difference. 

Prices  paid  for  oil,  as  reported  by 
ginners  interviewed  in  the  survey, 
averaged  82.6  cents  a  gallon.  Cost 
of  oil  and  of  filters  together  aver- 
aged 88.4  cents  a  gallon  of  oil. 
Figured  on  this  basis  the  cost  of  oil 
and  filters  was  0.054  cents  a  horse- 
power-hour. 

An  estimated  cost  per  horse- 
power-hour for  oil  and  filters  can  be 
used  to  estimate  cost  per  bale,  per 
hour,     or    for     season,    for    different 


2Boyer,  Glenn  C.  Diesel  and  Gas  Engine  Power 
Plants.  McGraw-Hill  Book  Company,  Inc.,  New  York. 
1943. 


sizes  of  engines  at  various  volumes. 
This  estimated  cost  per  horsepower- 
hour  can  also  be  used  to  find  esti- 
mated cost  of  oil  and  filters  for 
horsepower-hour  equivalents  at 
given  or  selected  kilowatt -hours  per 
bale.  For  example,  30  kilowatt -hours 
per  bale  is  equivalent  to  40  horse- 
power-hours. At  0.054  cent  a 
horsepower-hour  for  lubricating  oil 
and  filters,  40  horsepower-hours 
would  cost  2.16  cents  a  bale. 


Labor 

Modern  power  systems  of  any  type 
used  in  cotton  gins  do  not  require 
full-time  operators.  The  labor  costs 
for  operating  present-day  gin  power 
units  are  only  a  small  portion  of  the 
time  of  crew  members  who  have 
other  primary  duties.  Generally, 
electric  power  systems  require  less 
attention  than  other  types. 

Managers  interviewed  did  not  think 
operation  of  electric  motors  took 
enough  time  from  other  regular 
duties  to  be  of  any  importance,  and 
they  did  not  give  estimates  of  time 
spent  exclusively  on  motors.  Conse- 
quently labor  expenses  on  electric 
motors  were  considered  nominal  and 
omitted  (table  9). 


TABLE  9.— Estimated  average  labor  expense  per  bale,  model  power  systems-- Arkansas,  Oklahoma,  and  Texas, 

1959-60  season 


Size  of  power  system 


2-50-horsepower 
450- horsepower 
650- horsepower 


Type  o 

f  power 

Internal  combustion  engines 

Diesel 

Butane 

Natural  gas 

(1) 

$0.02 

$0.02                                   $0.02 

(!) 

.01 

.01                                      .01 

(1) 

.01 

.IM 

.01 

i  Reported  nominaL 
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Modern  internal  combustion 
engines  used  for  gin  power  generally 
have  automatic  controls  that  stop 
engines  if  they  overheat  or  if  other 
troubles  occur.  Consequently,  not 
much  labor  is  required  to  operate 
such  engines. 

Eleven  gin  managers  estimated 
that  from  15  to  60  minutes  of  labor 
were  used  on  engines  per  12-hour 
shift.  Since  six  managers  estimated 
30  minutes  a  shift  and  that  was  close 
to  average  of  all  estimates,  30 
minutes  a  shift  was  used  for  esti- 
mating expenses  for  labor  on 
engines.  Estimates  included  labor 
for  starting  engines,  a  few  inspec- 
tions during  shifts,  and  time  used 
in  changing  oil. 

Wage  rates  of  gin  stand  operators 
or  other  workmen  responsible  for 
operating  engines  included  in  the 
survey  averaged  $1.44  an  hour. 
Social  security  and  other  fringe 
benefits  increased  the  cost  of  labor 
to  about  $1.50  an  hour.  That  rate  was 
used  in  estimating  cost  of  labor. 

On  the  basis  of  30  minutes  per 
12-hour  shift  and  $1.50  an  hour,  the 
labor  used  would  cost  75  cents  a 
shift.  This  amount  divided  by  the 
average  number  of  bales  ginned  per 
shift  would  give  average  cost  of 
labor  per  bale. 

In  order  to  develop  estimated  cost 
of  labor  per  bale,  the  following  rates 
of  ginning  at  model  gins  were  as- 
sumed: four  bales  an  hour  for  250- 
horsepower  size,  six  bales  an  hour 
for  450-horsepower  size,  and  eight 
bales  an  hour  for  650-horsepower 
size.  It  was  assumed  that  gins  op- 
erated 11  hours  a  shift.  These  rates 
of  ginning  and  hours  per  shift  allow 
for  some  loss  in  time  from  gins 
stopping     because     of    mechanical 


troubles  and  part-time  operation 
during  early  and  late  parts  of  the 
season. 

On  the  basis  of  this  data  on  labor 
and  assumptions  made  on  ginning 
rates,  labor  costs  per  bale  for  op- 
erating engines  ranged  from  1  to  2 
cents  when  rounded  to  the  nearest 
cent  for  different  sizes  of  engines 
(table  9). 


Repairs 

A  substantial  portion  of  the  annual 
expense  for  repairs  to  the  power 
systems  of  cotton  gins,  as  for  other 
gin  machinery  and  equipment,  is 
labor  and  materials  used  in  annual 
repairs  that  are  usually  made  during 
the  dormant  season.  Some  years  this 
is  a  complete  overhaul;  other  years 
electric  motors  are  only  cleaned 
and  engines  only  checked  and  ad- 
justed. Part  of  the  total  annual  re- 
pair expense  is  considered  as  pre- 
ventive maintenance.  It  is  not 
directly  related  to  the  volume  ginned 
during  the  previous  season  or  ex- 
pected during  the  next  season. 

A  smaller  portion  of  the  annual 
expense  for  repairs  is  incurred  dur- 
ing the  active  ginning  season.  This 
includes  emergency  repairs  that  are 
roughly  related  to  the  number  of 
bales  ginned. 

Estimates  of  per-bale  expenses 
for  repairs  on  model  power  systems 
are  shown  in  table  10.  The  field 
data  used  and  method  followed  in 
computing  repair  expenses  are 
shown  in  appendix  table  2.  Field 
data  for  the  19  diesel,  butane,  and 
natural  gas  engines  were  grouped 
together  in  this  table  in  view  of  the 
relatively  small  number  of  reports 
for    each  of  these  three  power  types. 
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TABLE  10.-- Estimated  average  repair  expenses  per  bale  of  model  power  systems— Arkansas,  Oklahoma,  and 

Texas,  1959-60  season 


Types  of  power  systems 

Sizes  and  volumes 

Electric  motors 

Internal  combdstion  engines 

Diesel 

Butane 

Natural  gas 

250- horsepower 
1,000  bales 
2,000  bales 
4.000  bales 

450-horsepower 
2,000  bales 
4.000  bales 
6,000  bales 

650-  horsepower 
2,000  bales 
4,000  bales 
6,000  bales 
8,000  bales 


$0.09 
.05 
.03 


,09 
.06 
.05 


.14 
.08 
.07 
.06 


15 

$0.15 

09 

.09 

06 

.06 

it; 

.16 

10 

.1" 

08 

.08 

23 

.23 

1-1 

.14 

12 

.12 

in 

.10 

$0.15 
.09 
.06 


.16 
.10 
.08 


.23 
.14 
.12 
.10 


For  this  reason  the  estimated  per 
bale  expense  for  repairs  shown  in 
table  10  is  identical  for  all  three 
types  of  engines. 

This  grouping  of  internal  com- 
bustion engines  probably  either 
understates  the  repair  expense  of 
diesel  power  systems  or  overstates 
this  expense  for  butane  and  natural 
gas  engines.  Opinions  of  some  gin- 
ners  interviewed  during  the  collec- 
tion of  field  data,  and  also  some 
information  from  the  limited  number 
of  field  schedules  available,  indicate 
that  repair  expenses  for  diesel 
engines  would  be  expected  to  be 
higher  than  for  butane  or  natural  gas 
engines. 

The  estimated  annual  amount  of 
repair  expenses  for  model  gin  power 
systems  ranged  from  around  $100 
for  250-horsepower  electric  plants 
with  1,000-bale  volume  to  about  $800 
for  650-horsepower  engine  units  gin- 
ning   8,000  bales    (appendix  table    2). 


Repair  expenses  were  approximately 
1.7  times  more  for  internal  com- 
bustion engines  than  for  electric 
power  units  of  comparable  size  and 
volume  ginned  (table  10). 

This  ratio  of  repair  expenses  of 
internal  combustion  engines  at  1.7 
times  the  repairs  of  electric  power 
is  approximately  the  same  as  the 
ratio  between  the  installed  cost  of 
diesel  power  systems  and  that  of 
electric  power  systems  (table  1). 
Since  the  installed  cost  of  butane  and 
natural  gas  engines  is  less  than  the 
cost  of  diesel  engines,  this  indicates 
that  the  per-bale  expense  for  repairs 
to  these  two,  as  shown  in  table  10, 
may  be  overstated  rather  than  re- 
pairs of  diesel  engines  being  under- 
stated. 

Repair  expenses  per  bale  ranged 
from  3  to  14  cents  for  electric  power 
systems  and  from  6  to  23  cents  for 
internal  combustion  engines.  For  all 
types     of    power    systems,    per-bale 
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expenses  declined  with  increased 
volume.  This  decline  is  not  directly- 
related  to  increased  volume  ginned 
because  of  the  more  or  less  fixed 
amount  of  expenses  incurred  in  mak- 
ing the  annual  overhaul. 


Electricity  and  Engine  Fuels 

Expenses  for  electricity  and 
natural  gas  for  engines  were  unlike 
other  power  expenses  in  important 
ways.  Highest  expenses  for  given 
amounts  of  electricity  or  natural  gas 
were  generally  two  to  three  times  as 
large  and  in  a  few  cases  four  times 
as  large  as  the  lowest.  These  ex- 
penses therefore  varied  a  great  deal 
more  than  other  power  expenses. 

Another  way  in  which  expenses  for 
electricity  and  natural  gas  differed 
from  other  power  expenses  was  that 
specific  rate  schedules  applied  to 
charges  for  these  items.  Most  gin 
owners  can  get  electricity  or  natural 
gas  from  only  one  firm  and  under 
only  one  rate  schedule.  A  few  firms 
offer  to  serve  gins  under  more  than 
one  rate  schedule.  In  certain  situa- 
tions gin  owners  can  choose  between 
two  or  possibly  more  firms.  But 
specific  schedules  result  in  specific 
charges  for  electricity  and  natural 
gas,  which  are  not  as  subject  to 
management  control  as  some  other 
power  expenses  are. 

Ranges  in  expenses  for  electricity 
and  all  types  of  engine  fuels  were 
used  in  this  report  rather  than  aver- 
ages. The  wide  ranges  in  expenses 
for  the  same  amounts  of  electricity 
and  natural  gas  reflect  the  im- 
portance of  rate  schedules.  Gin  own- 
ers are  more  concerned  with  dif- 
ferences in  expenses  under  the  few 
rate  schedules  in  the  area  under 
which  they  and  their  competitors 
obtain   electricity  or  natural  gas  than 


they    are   with  averages   of  expenses 
from  large  areas. 

Expenses  for  electricity  and 
natural  gas  of  model  power  systems 
were  figured  on  specific  amounts, 
distributed  over  5  months  in  the 
same  proportions  as  bales  were 
ginned  in  5  months  by  42  survey 
gins.  That  distribution  was:  52  per- 
cent in  the  month  when  highest  num- 
ber of  bales  were  ginned;  29.8  in 
next  highest  month;  13.7  percent  in 
third  month;  3.5  percent  in  fourth; 
and  1  percent  in  lowest  month.  These 
percentages  were  used  on  all  vol- 
umes in  figuring  electric  and  gas 
expenses. 

Expenses  of  fuel  for  butane  and 
diesel  engines  did  not  vary  nearly 
as  much  as  those  for  electricity  and 
natural  gas.  However,  expenses  for 
butane  and  diesel  fuel  are  also  shown 
in  ranges  to  make  procedures  con- 
sistent. 

Expenses  for  electricity  and 
engine  fuels  shown  in  this  report 
are  useful  for  general  comparisons. 
However,  if  gin  owners  will  figure 
expenses  for  their  own  actual  or 
expected  consumption  of  electricity 
or  natural  gas,  under  different  rate 
schedules  applying  to  gins  in  their 
area,  comparisons  will  have  more 
meaning.  For  example,  some  gins 
in  the  Rio  Grande  Valley  may  have 
electricity  connected  only  during  2 
months  and  consequently  have  a  dif- 
ferent distribution  of  electricity  used 
than  the  model  gins,  which  were  set 
up  on  the  basis  of  a  5-month  op- 
erating season.  Expenses  would 
differ  by  considerable  amounts  under 
some  rate  schedules  from  those 
found  for  models  in  this  report. 

Electric  and  gas  rate  schedules 
may  appear  rather  complex  at  first. 
However,  gin  managers  and  book- 
keepers   will    often    be     surprised   at 
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how  simple  many  rate  schedules  are, 
once  they  study  them,  especially  with 
a  little  assistance  from  representa- 
tives of  electric  and  natural  gas 
firms  who  will  explain  how  rate 
schedules  apply.  The  preceding  re- 
port from  this  study  includes  some 
explanations  on  calculating  expenses 
of  electricity.  3  Condensed  natural 
gas  rate  schedule  data  are  included 
in  the  appendix  of  this  report  begin- 
ning on  page  42. 


Electric  Bills 

In  most  cases  charges  for  elec- 
tricity exceeded  all  other  power  ex- 
penses for  all  sizes  of  electric 
power  systems  on  all  volumes.  Only 
where  charges  for  electricity  were 
very  low  on  low  volumes  did  all 
other  expenses  exceed  them. 

Electric  rate  schedules  and  pro- 
cedures used  in  figuring  electric 
bills  in  the  preceding  report  from 
this  study  were  also  used  for  this 
report.  However,  7  of  the  32  rate 
schedules  were  dropped  because  they 
applied  to  only  a  few  gins  (appendix 
table  3).  Codes  of  electric  firms  and 
rate  schedules  are  the  same  in  both 
reports. 

Table  11  shows  ranges  of  ex- 
penses per  bale  for  electricity 
for  250-,  450-,  and  650-horsepower 
electric  systems,  on  selected  vol- 
umes and  selected  rates  of  energy 
used  per  bale  and  under  25  rate 
schedules.  Appendix  table  3  shows 
expense  per  bale  for  electricity 
separately  for  each  of  the  25  rate 
schedules  and  24  firms  for  each 
size,    volume,    and   rate    of  kilowatt- 


3Campbell,  John  D.  Effects  of  Electric  Rates  on 
Power  Expenses  of  Cotton  Gins— Arkansas,  Oklahoma, 
and  Texas.  Marketing  Research  Report  No.  470. 
Farmer  Cooperative  Service,  U.  S.  Dept.  of  Agr. 


hour     consumption    for    the     30    com- 
binations used  for  models. 

Combination,  as  the  term  is  used 
in  this  report,  means  one  of  the 
horsepower  sizes  of  model  power 
systems,  using  power  at  an  indi- 
cated rate  per  bale  on  a  specified 
volume,  for  which  total  expenses 
were  figured. 

Expense  per  bale,  at  a  given  rate 
of  kilowatt-hour  consumption,  de- 
clined on  larger  volumes  for  all 
three  sizes  of  electric  power  sys- 
tems. As  would  be  expected,  ex- 
penses per  bale  increased  with  in- 
creases in  kilowatt -hours  used  per 
bale,  except  when  minimum  charges 
for  a  season  determined  total  ex- 
pense. An  example  of  such  an  excep- 
tion is  shown  in  table  11  in  the 
highest  charge  for  the  250-horse- 
power  size  on  1,000  bales  using  30 
and  40  kilowatt -hours  a  bale. 

In  most  cases,  as  shown  by  the 
range  of  expenses  a  bale  for  elec- 
tricity, in  table  11,  the  highest  was 
approximately  three  times  as  much 
as  the  lowest.  These  wide  variations 
are  especially  significant  when  it  is 
considered  that  all  major  variables, 
other  than  the  rate  itself,  were 
essentially  held  constant. 

The  importance  of  such  dif- 
ferences in  ranges  shows  up  in  total 
electric  bills  for  the  season.  For 
the  250-horsepower  system  using 
40  kilowatt -hours  a  bale  on  1,000 
bales,  the  difference  would  be  $  1 ,6 1 0 
for  the  season.  Expenses  for  the 
season  on  the  450-horsepower  sys- 
tem, when  using  50  kilowatt -hours 
a  bale  on  4,000  bales,  would  have 
been  $2,480  at  the  lowest  expense  a 
bale  but  $7,240  at  the  highest,  or 
$4,760  more.  And  for  the  650-horse- 
power system,  using  60  kilowatt- 
hours  a  bale  on  6,000  bales,  the 
totals     for     the     season     would    have 
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TABLE  11.-- Ranges  in  expenses  per  bale  for  electricity  and  engine  fuels,  model  power  systems- -Arkansas,  Okla- 
homa, and  Texas0  1959-60  season i 


Type  of  power  system 

Sizes  of  power  systems, 
amount  of  power 

Electric 
motors 

Internal  combustion  engines 

used  per  bale, 
and  volumes  ginned 

Diesel 

Butane 

Natural  gas 

From 

To 

From 

To 

From 

To 

From 

To 

250-horsepower 

(30  kwh  or  40  hp-hrs/bale) 

1,000  bales 

$0.56 

$2.32 

$0.28 

$0.36 

$0.30 

$0.44 

$0.07 

$0.28 

2,000  bales 

.48 

1.32 

.28 

.36 

.30 

.44 

.09 

.26 

4,000  bales 

.41 

1.10 

.28 

.36 

.30 

.44 

.08 

.25 

(40  kwh  or  53  hp-hrs/bale) 

1,000  bales 

.71 

2.32 

.36 

.46 

.40 

.58 

.12 

.37 

2,000  bales 

.60 

1.64 

.36 

.46 

.40 

.58 

.12 

.34 

4,000  bales 

.52 

1.40 

.36 

.46 

.40 

.58 

.11 

.33 

(50  kwh  or  67  hp-hrs/bale) 

1,000  bales 

.84 

2.42 

.47 

.59 

.50 

.74 

.15 

.45 

2,000  bales 

.71 

2.01 

.47 

.59 

.50 

.74 

.15 

.42 

4,000  bales 

.62 

1.68 

.47 

.59 

.50 

.74 

.14 

.42 

450- horsepower 

(40  kwh  or  53  hp-hrs/bale) 

2,000  bales 

.60 

2.12 

.36 

.46 

.40 

.58 

.12 

.34 

4,000  bales 

.52 

1.47 

.36 

.46 

.40 

.58 

.11 

.33 

6,000  bales 

.48 

1.37 

.36 

.46 

.40 

.58 

.11 

.33 

(50  kwh  or  67  hp-hrs/bale) 

2,000  bales 

.71 

2.24 

.47 

.59 

.50 

.74 

.15 

.42 

4,000  bales 

.62 

1.81 

.47 

.59 

.50 

.74 

.14 

.42 

6,000  bales 

.59 

1.67 

.47 

.59 

.50 

.74 

.13 

.42 

(60  kwh  or  80  hp-hi 

■s/bale) 

2,000  bales 

.82 

2.47 

.55 

.70 

.60 

.88 

.17 

.50 

4,000  bales 

.72 

2.13 

.55 

.70 

.60 

.88 

.16 

.50 

6,000  bales 

.69 

1.94 

.55 

.70 

.60 

.88 

.16 

.50 

650-horsepower 

(50  kwh  or  67  hp-hrs/bale) 

2,000  bales 

.71 

3.01 

.47 

.59 

.50 

.74 

.15 

.42 

4,000  bales 

.62 

1.90 

.47 

.59 

.50 

.74 

.15 

.42 

6,000  bales 

.59 

1.74 

.47 

.59 

.50 

.74 

.13 

.42- 

8,000  bales 

.57 

1.66 

.47 

.59 

.50 

.74 

.13 

.42 

(60  kwh  or  80  hp-hrs/bale) 

2,000  bales 

.82 

3.08 

.55 

.70 

.60 

.88 

.17 

.50 

4,000  bales 

.72 

2.20 

.55 

.70 

.60 

.88 

.16 

.50 

6,000  bales 

.69 

2.01 

.55 

.70 

.60 

.88 

.16 

.50 

8,000  bales 

.67 

1.93 

.55 

.70 

.60 

.88 

.16 

.50 

(70  kwh  or  93  hp-hrs/bale) 

2,000  bales 

.93 

3.21 

.65 

.81 

.70 

1.02 

.20 

.58 

4,000  bales 

.83 

2.54 

.65 

.81 

.70 

1.02 

.19 

.58 

6,000  bales 

.79 

2.35 

.65 

.81 

.70 

1.02 

.19 

.58 

8,000  bales 

.77 

2.20 

.65 

.81 

.70 

1.02 

.18 

.58 

iSee  appendix  table  3  for  charges  by  individual  electric  firms, 
finding  expenses  for  butane  and  diesel  fuel.  See  appendix  table  i 
following  appendix  table  8,  for  gas  rate  schedule  data. 
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Appendix  tables  4,  5,  6,  and  7  show  data  used  in 
for  charges  by  individual  gas  firms  and  exhibit  1, 


been  $4,140  at  the  lowest  expense 
and  $12,060  at  the  highest  rate,  with 
a  difference  of  $7,920.  Similar  dif- 
ferences would  exist  on  equal 
amounts  of  power  for  other  com- 
binations on  the  rate  schedules  in- 
cluded in  this  study.  In  some  cases 
differences  nearly  this  large  existed 
within  areas  and  even  in  adjacent 
counties  or  service  areas. 

Whether  or  not  such  differences  in 
charges  for  electricity  are  justified 
is  beyond  the  scope  of  this  study. 
The  survey  was  designed  to  deter- 
mine some  of  the  differences  that 
exist  in  charges  for  electricity  that 
are  of  interest  to  gin  owners.  It  is 
not  known  whether  wider  differences 
exist  than  those  found,  since  all  rate 
schedules  in  States  surveyed  were 
not  included.  The  wide  ranges  in 
charges  are  pointed  out  to  call  atten- 
tion of  gin  owners  to  the  importance 
of  studying  electric  rates  when  they 
are  choosing  sources  and  types  of 
gin  power. 

Reductions  are  often  made  in 
scheduled  charges  for  electricity. 
Discounts  on  gross  bills  are  fre- 
quently included  in  rate  schedules 
to  encourage  prompt  payment  of 
bills.  Penalties  are  added  for  de- 
layed payments  under  some  rate 
schedules.  One  or  the  other  of  these 
practices  was  so  common  that  net 
bills,  either  after  discount  for 
prompt  payment  or  before  addition 
of  penalties,  were  used  as  expenses 
for  electricity  in  this  study. 

Cooperative  electric  firms  com- 
monly set  up  refunds  of  net  margins 
in  the  form  of  capital  credits  in  the 
electric  cooperative.  This  affects  the 
final  cost  of  electricity  obtained 
from  such  firms.  Both  the  percent- 
age of  electric  bills  refunded  as 
capital  credits  and  the  number  of 
years     before    these    capital    credits 


will  be  converted  to  cash  vary  widely 
among  such  firms. 

Actual  charges  made  for  elec- 
tricity by  some  municipal  firms  are 
less  than  indicated  by  rates  and  net 
bills  for  various  reasons.  For 
example,  one  city  furnishing  elec- 
tricity to  a  gin  included  in  this 
survey  had  a  sliding  scale  monthly 
rate  but  figured  the  bill  on  consump- 
tion for  several  months  during  the 
active  season  at  the  single  monthly 
rate. 


Engine  Fuel  Expenses 

Fuel  expenses  for  butane  and 
diesel  engines  used  for  gin  power 
depended  upon  gallons  consumed  and 
prices  paid.  Prices  on  these  fuels 
were  flat  amounts  per  gallon.  Fuel 
expenses,  therefore,  were  easily 
determined  for  given  or  estimated 
amounts  of  such  fuels. 

Natural  gas  is  generally  sold  on 
declining  or  sliding  scale  monthly 
rates,  somewhat  similar  to  sliding 
scale  monthly  electric  energy  rates. 
Minimum  monthly  or  seasonal 
charges  are  also  common  in  natural 
gas  rate  schedules. 

Since  natural  gas  is  generally  used 
for  drier  fuel,  when  it  is  available, 
and  higher  consumption  means  lower 
rates,  the  use  of  gas  in  driers  in- 
fluences cost  of  gas  used  by  engines. 
Expenses  for  natural  gas  are  not  as 
simple  to  determine  as  those  for 
butane  or  diesel  fuel.  However,  gin 
managers  and  bookkeepers  can 
usually  get  any  assistance  they  need 
on  figuring  natural  gas  bills  from 
local  gas  offices. 

Fuel  consumption  was  estimated 
for  diesel,  butane,  and  natural  gas 
engines  on  the  basis  of  amounts  re- 
quired to  produce  1  horsepower-hour 
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of  power.  Estimates  were  based  on 
gin  survey  data,  on  rates  of  fuel 
consumption  obtained  from  engine 
manufacturers  and  engine  dealers, 
and  from  Diesel  and  Gas  Engine 
Power  Plants.4  Adjustments  for  alti- 
tude or  temperature  were  not  in- 
cluded. 

The  rates  of  fuel  consumption  re- 
quired to  produce  given  amounts  of 
power  differ  somewhat  between 
makes  and  models  of  engines.  The 
rates  of  consumption  estimated  and 
used  for   this    study  were  as  follows: 

0.059  gallon  (or  0.42  pound)  diesel 
fuel/hp-hr  (based  on  diesel fuel 
oil  weighing  7.1  pounds  a  gallon) 

0.10  gallon  of  butane/hp-hr 

10.0  cubic  feet  of  natural  gas/hp- 
hr 


A  horsepower-hour  of  power  is 
approximately  equivalent  to  0.75  of 
a  kilowatt -hour.  This  ratio  and  the 
rates  of  fuel  consumption  just  men- 
tioned were  used  to  find  the  amount 
of  fuel  consumption  that  would  pro- 
duce power  equivalent  to  the  kilo- 
watt-hours used  in  figuring  expenses 
for  electricity.  An  example  may 
clarify  this  procedure.  Horsepower- 
hours  equivalent  to  30  kilowatt -hours 
is  shown  as  40  horsepower -hours  in 
table    11  and  was  obtained  as  follows: 

30  kwh  -r  0.75  (kwh/hp-hr)  =  40  hp- 
hrs. 

Fuel  consumption  for  three  types 
of  engines  at  these  consumption 
rates  and  the  conversion  ratio  re- 
quired for  producing  40  hp-hrs  is 
as  follows: 


•*Boyer,  Glenn  C.  Diesel  and  Gas  Engine  Power 
Plants.  McGraw-Hill  Book  Company,  Inc.,  New  York. 
1943. 


For     diesel,     40  x  0.059  =  2.36     or 
2.4  gallons  when  rounded 

For   butane,  40  x  0.10  =  4.0  gallons 

For     natural     gas,    40  x  10.0  =  400 
cu.  ft. 

Estimated  fuel  consumption  of 
model  engines  when  producing 
horsepower-hours  equivalent  to  dif- 
ferent kilowatt -hours  used  in  figur- 
ing expenses  for  electricity  are 
shown  in  appendix  table  4.  Ranges 
in  expenses  per  bale  for  engine 
fuels,  equivalent  in  power  to  kilo- 
watt-hours, are  shown  in  table  11. 
Rates  used  for  converting  units  of 
engine  fuels  to  horsepower -hours 
and  equivalent  kilowatt -hours  are 
shown  in  appendix  table  5.  Price 
data  and  ranges  in  expenses  per 
bale  for  diesel  and  butane  fuel  from 
which  the  expenses  in  table  11  were 
derived  are  shown  in  appendix  tables 
6  and  7. 

Expenses  per  bale,  for  different 
amounts  of  natural  gas  from  12 
firms,  are  shown  in  appendix  table 
8.  Expenses  shown  in  table  11  for 
natural  gas  came  from  appendix 
table  8.  Data  on  natural  gas  rates 
follow  appendix  table   8   as  exhibit  1. 

Expenses  for  natural  gas  were 
figured  on  gas  used  by  engine  and 
dryer  combined  and  on  gas  used  by 
dryer  only.  The  rate  of  gas  con- 
sumption used  for  dryers  in  all  cases 
was  392  cubic  feet  per  bale,  which 
was  the  average  of  14  survey  gins 
reporting  but  not  using  engines.  The 
monthly  distribution  for  percentages 
of  season  total  of  bales  ginned  was 
52.0;  29.8;  13.7;  3.5;  and  1.0  per- 
cent, which  was  the  same  as  used 
in  figuring   expenses   for   electricity. 

Expenses  calculated  for  natural 
gas  used  in  the  dryer  only  were 
deducted  from  expenses  for  gas  used 
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in  engine  and  dryer,  and  the  re- 
mainder or  difference  was  treated  as 
expense  for  natural  gas  used  by- 
engine.  This  was  done  because  gins 
used  natural  gas  for  dryer  fuel  when 
it  was  available  regardless  of  type 
of  power  used.  So  the  expense  for 
engine  gas  was  only  the  additional 
expense  over  expense  for  dryer  gas 
alone. 

Expenses  of  electricity  for  a  given 
amount  of  power  were  generally  from 
slightly  to  substantially  higher  than 
expenses  for  engine  fuels  used  to 
produce  equivalent  power  (table  11). 
Exceptions  were  highest  expenses 
for  butane  compared  to  lowest  ex- 
penses for  electricity  on  high  vol- 
umes  and   some   medium  volumes.  In 


a  few  cases  expenses  for  diesel  fuel 
also  exceeded  lowest  cost  of  elec- 
tricity on  larger  volumes. 


Total  Expenses  Related  to  Volume 


Per  bale  expenses  for  lubrication, 
labor,  repairs,  and  electricity  or 
engine  fuels  are  shown  separately 
in  tables  8,  9,  10,  and  11.  These 
four  items  of  variable  expenses  were 
not  totaled  as  was  done  for  fixed 
expenses.  Such  totals  would  have 
shown  ranges  from  low  to  high  simi- 
lar to  those  in  table  11  for  electricity 
or  fuel,  and  also  as  for  total  power 
expenses  in  table  13. 


Total  Power  Expenses 


So  far  in  this  report,  power  ex- 
penses have  been  discussed  as  indi- 
vidual items  or  in  small  groups. 
Total  power  expenses  are  needed 
for  further  comparisons.  An 
example  of  sources  and  collection 
of  total  power  expenses  for  250- 
horsepower  size  models  using  30- 
kilowatt- hours  or  equivalent  horse- 
power-hours per  bale  on  1,000-bale 
volumes  are  shown  in  table  12. 
Ranges  in  expenses  for  electricity 
and  engine  fuels  caused  the  ranges 
in  total  power  expenses. 

Total  power  expenses  were  as- 
sembled, as  shown  in  the  example 
in  table  12,  for  the  three  horse- 
power sizes  on  selected  volumes 
and  three  rates  of  power  consump- 
tion per  bale  for  all  combinations 
of  models.  These  totals  are  shown 
in  table  13. 

Inspection  of  total  expenses  in 
table     13     shows    that    expenses    per 


bale  declined  rather  rapidly  for 
larger  volumes  for  all  power  types 
and  all  sizes  when  the  same  amount 
of  power  per  bale  was  used.  In  many 
cases  expenses  per  bale  were  less 
than  one -half  as  much  on  the  largest 
volumes  as  on  the  smallest  when 
using  the  same  amount  of  power. 
These  and  other  comparative  rela- 
tionships are  clearly  revealed  when 
charted  (figures  1,  2,  and  3). 

These  figures  show  that  expenses 
for  electric  power  extended  over  a 
much  wider  range  than  expenses  for 
any  type  or  size  engines  (figures 
1,  2,  and  3).  The  wide  range  in  ex- 
penses on  electric  motors  was 
caused  by  differences  in  effects  of 
rate  schedules.  The  highest  expenses 
for  electric  motors  were  substan- 
tially higher  than  the  highest  ex- 
penses for  any  of  the  engines.  At  the 
same  time  the  lowest  expenses  for 
electric  power  were  lower  than 
lowest   expenses    of  diesel  and  butane 
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TABLE  12. --Example  of  sources  and  collection  of  total  power  expense  per  bale  on  model  power  systems,  Arkansas, 

Oklahoma  and  Texas,  1959-60 


Expenses  and  source 

by  size,  power  used, 

and  volume  ginned 

Types  of  power 

Electric 
motors 

Internal  combustion  engines 

Diesel 

'            Butane 

Natural  gas 

250-horsepower 

30  kwh  or  40  hp-hrs/bale 
1,000  bales 

Expenses  related  to  installed  costs, 
totals  ( from  table  7) 


$0.91 


$1.57 


$1.30 


$1.32 


Expenses  related  to  volume 

Lubrication  (from  table  8) 

— 

.02 

.02 

.02 

Labor  (from  table  9) 

-- 

.02 

.02 

.02 

Repairs  (from  table  10) 

.09 

.15 

.15 

.15 

Electricity  or  engine  fuels 

(from  table  11) 

0.56  to  2.32 

0.28  to  0.36 

0.30  to  0.44 

0.07  to  0.28 

Range  in  total  expenses 

$1.56  to  3.32 

$2.04  to  2.12 

$1.79  to  1.93 

$1.58  to  1.79 

engines  for  all  combinations.  The 
lowest  expenses  for  electric  power 
were  also  as  low  or  lower  than  the 
lowest  expenses  for  natural  gas  for 
4  of  the  30  combinations,  but  higher 
on  the  other  26  (table  13). 

Comparisons  of  expenses  in  table 
13  for  different-type  engines  of  the 
same  sizes,  using  the  same  horse- 
power-hours per  bale  on  equal  vol- 
umes, show  that  highest  expenses 
for  natural  gas  engines  are  lower 
than  lowest  expenses  for  diesel  and 
butane  engines  for  all  combinations 
except  for  one  butane  engine  com- 
bination. The  single  exception  was 
the  250-horsepower  size  using  40 
horsepower -hours  per  bale  on  1,000 
bales,  on  which  total  expenses  were 
$1.79  a  bale  for  both  types.  How- 
ever, the  highest  expenses  for 
natural  gas  were  almost  as  large  as 
the  lowest  expenses  of  other  engines 
on  several  combinations. 


In  many  cases,  total  expenses 
were  lower  on  butane  engines  than 
on  diesel  engines  on  lower  volumes 
for  all  sizes  and  all  rates  of  power 
consumption  (table  13  and  figures  1, 
2,  and  3).  On  medium  and  large  vol- 
umes, expenses  of  diesel  engines  be- 
came more  competitive  with  those  of 
butane  engines.  Expenses  for  diesel 
engines  had  narrower  ranges  than 
butane  engine  expenses  and  were 
generally  between  extremes  in 
ranges  of  butane  engine  expenses 
on  medium  and  largest  volumes. 

On  the  whole,  total  power  ex- 
penses, as  estimated  for  model 
power  systems,  were  either  lowest 
or  next  to  the  lowest  on  natural  gas 
engines  for  all  combinations  with  the 
exception  of  the  250-horsepower 
butane  engine  previously  mentioned. 
Lowest  expenses  for  electric  power 
were  lower  than  the  lowest  expenses 
for    natural    gas    on   3   combinations, 
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TABLE  13.-- Ranges  in  total  power  expenses  estimated  for  model  power  systems,  Arkansas,  Oklahoma,  and  Texas, 

1959-60 


Expenses  per  bale  by  types  of  power 

Sizes  of  power  systems. 

Internal  combustion  engines 

amount  of  power 

Electric 
motors 

used  per  bale 

Diesel 

Butane 

Natura 

I  gas 

and  volumes  ginned 

From 

To 

From 

To 

From 

To 

From 

To 

250- horsepower 

(30  kwh  or  40  hp-hrs/bale) 

1,000  bales 

$1.56 

$3.32 

$2.04 

$2.12 

$1.79 

$1.93 

$1.58 

$1.79 

2,000  bales 

.99 

1.83 

1.19 

1.27 

1.08 

1.22 

.88 

1.05 

4,000  bales 

.67 

1.36 

.77 

.85 

.72 

.86 

.51 

.68 

(40  kwh  or  53  hp-hrs/bale) 

1,000  bales 

1.71 

3.32 

2.13 

2.23 

1.90 

2.08 

1.64 

1.89 

2,000  bales 

1.11 

2.15 

1.28 

1.38 

1.19 

1.37 

.92 

1.14 

4,000  bales 

.78 

1.66 

.86 

.96 

.83 

1.01 

.55 

.77 

(50  kwh  or  67  hp-hrs/bale) 

1,000  bales 

1.84 

3.42 

2.25 

2.37 

2.01 

2.25 

1.68 

1.98 

2,000  bales 

1.22 

2.52 

1.40 

1.52 

1.30 

1.54 

.96 

1.23 

4,000  bales 

.88 

1.94 

.98 

1.10 

.94 

1.18 

.59 

.87 

450- horsepower 

(40  kwh  or  53  hp-hrs/bale) 

2,000  bales 

1.51 

3.03 

1.97 

2.07 

1.77 

1.95 

1.51 

1.73 

4,000  bales 

.99 

1.94 

1.20 

1.30 

1.12 

1.30 

.84 

1.06 

6.000  bales 

.80 

1.69 

.95 

1.05 

.91 

1.09 

.63 

.85 

(50  kwh  or  67  hp-hrs/bale) 

2,000  bales 

1.62 

3.15 

2.09 

2.21 

1.88 

2.12 

1.55 

1.82 

4,000  bales 

1.09 

2.28 

1.32 

1.44 

1.23 

1.47 

.88 

1.16 

6,000  bales 

.91 

1.99 

1.07 

1.19 

1.02 

1.26 

.66 

.95 

(60  kwh  or  80  hp-hrs/bale) 

2,000  bales 

1.73 

3.38 

2.17 

2.32 

1.98 

2.26 

1.57 

1.90 

4,000  bales 

1.19 

2.60 

1.40 

1.55 

1.33 

1.61 

.90 

1.24 

6,000  bales 

1.01 

2.26 

1.15 

1.30 

1.12 

1.40 

.69 

1.03 

650- horsepower 

(50  kwh  or  67  hp-hrs/bale) 

2,000  bales 

2.03 

4.33 

2.79 

2.91 

2.46 

2.70 

2.14 

2.41 

4,000  bales 

1.29 

2.57 

1.68 

1.80 

1.53 

1.77 

1.20 

1.47 

6,000  bales 

1.05 

2.20 

1.32 

1.44 

1.23 

1.47 

.87 

1.16 

8,000  bales 

.93 

2.02 

1.13 

1.25 

1.07 

1.31 

.71 

1.00 

(60  kwh  or  80  hp-hrs/bale) 

2,000  bales 

2.14 

4.40 

2.87 

3.02 

2.56 

2.84 

2.16 

2.49 

4,000  bales 

1.39 

2.87 

1.76 

1.91 

1.63 

1.91 

1.21 

1.55 

6,000  bales 

1.15 

2.47 

1.40 

1.55 

1.33 

1.61 

.90 

1.24 

8,000  bales 

1.03 

2.29 

1.21 

1.36 

1.17 

1.45 

.74 

1.08 

(70  kwh  or  93  hp-hrs/bale) 

2,000  bales 

2.25 

4.53 

2.98 

3.14 

2.67 

2.99 

2.20 

2.58 

4,000  bales 

1.50 

3.21 

1.87 

2.03 

1.74 

2.06 

1.25 

1.64 

6,000  bales 

1.25 

2.81 

1.51 

1.67 

1.44 

1.76 

.94 

1.33 

8,000  bales 

1.13 

2.56 

1.32 

1.48 

1.28 

1.60 

.77 

1.17 
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Figure  1 


Ranges  in  Total  Power  Expenses  per  Bale  of  250-Hp.  Model 
Power  Systems,  Arkansas,  Oklahoma,  and  Texas,  1959-60 


Volumes  ginned 
Power  used      and 
per  bale  Types  of  power 

Expenses  per  bale 

$1         $2         $3         $i+ 

1,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

H               ■ 

.■ 

■ 

30  kwh 

or 

40  hp-hrs 

2,000  Bales 
Electr  ic 
D  iesel 
Butane 
Natural  gas 

■ 
■ 

4,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

^ 

■ 

1,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

m ■ 

i" 

2,000   Bales 
Electr  ic 
D  iesel 
Butane 
Natural  gas 

10  kwh 

H 

or 
53  hp-hrs 

■ 

4,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

■ 

1,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

■ 

2,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

50  kwh 

or 
67  hp-hrs 

■ 

4,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 
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Figure  2 

Ranges  in  Total  Power  Expenses  per  Bale  of  450-Hp.  Model 
Power  Systems,  Arkansas,  Oklahoma,  and  Texas,  1959-60 


Power  used 

Volumes  ginned 

and 
Types  of  power 

Expenses  per  bale 

per  bale 

$1         $2         $3         $4 

2,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

m ■ 

40  kwh 

or 

53  hp-hrs 

4,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

■ 

6,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

2,000  Bales 
Electr  ic 
D  iesel 
Butane 
Natural  gas 

H  ' 

■ 

50  kwh 

4,000  Bales 
El ectr  i  c 
Diesel 
Butane 
Natural  gas 

■ 

or 
67  hD-hrs 

■ 

6,000  Bales 
El ectr  ic 
Diesel 
Butane 
Natural  gas 

■ 

H 

■ 

2,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

■ 

■n 

60  kwh 

4,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

1 

or 
80  hp-hrs 

■ 

6,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 

■ 
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Figure  3 

Ranges  in  Total  Power  Expenses  per  Bale  of  650-Hp.  Model  Power  Systems, 
Arkansas,  Oklahoma,  and  Texas,  1959-60 


Power  used 
per  bale 


Volumes  ginned 

and 
Types  of  power 


Expenses  per  bale 


V 


$2 


$3 


$4 


50  kwh 

or 

67  hp-hrs 


2,000   Bales 
Electric 
D  iesel 
Butane 
Natural  gas 


4,000  Bales 
Electr  ic 
D  iesel 
Butane 
Natural  gas 


6,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 


8,000  Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 


60  kwh 

or 

80  hp-hrs 


2,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 


4,000   Bales 
El ectr  ic 
Diesel 
Butane 
Natural  gas 


6,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 


8,000  Bales 
Electr  ic 
D  iesel 
Butane 
Natural  gas 


70  kwh 

or 

93  hp-hrs 


2,000   Bales 
El ectr  ic 
Diesel 
Butane 
Natural  gas 


4,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 


6,000   Bales 
Electr  ic 
Diesel 
Butane 
Natural  gas 


8,000   Bales 
Electr  ic 
D  iesel 
Butane 
Natural  gas 
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and  lowest  expenses  for  electric 
power  were  lower  than  highest  ex- 
penses on  natural  gas  engines  for 
28  of  the  30  combinations.  However, 
most  of  the  range  in  electric  power 
expenses  for  different  combinations 
were  above  the  highest  expenses  for 
natural  gas  engines  on  the  same  vol- 
umes and  equivalent  power  consump- 
tion for  all  size  power  systems 
(figures  1,  2,  and  3).  More  than  one- 
half  the  ranges  for  total  electric 
power  expenses  were  also  above 
the  highest  expenses  in  ranges 
for  total  power  expenses  of  butane 
and  diesel  engines  on  all  sizes, 
volumes,  and  rates  of  power  con- 
sumption. 

The    wide    ranges    in   expenses    for 
electric    motors    shown    in    table     13 


and  comparative  relations  to  ex- 
penses of  engines,  indicates  the  im- 
portance to  gin  owners  of  figuring 
expenses  under  rate  schedules  ap- 
plying to  specific  gins.  Differences 
in  gas  rate  schedules  are  also  of 
some  importance  but  less  important 
than  for  electricity  in  influence  on 
amount  of  bills.  Differences  in 
prices  of  butane  and  diesel  fuel  are 
worth  considering  but  are  of  still 
less  importance  in  their  effects  on 
fuel  expenses  than  differences 
between  natural  gas  rate  schedules. 

Total  power  expenses  are  of  con- 
siderable importance  to  gin  owners, 
both  because  of  the  amount  of  ex- 
pense involved  and  because  of  dif- 
ferences like  those  shown  in  this 
report. 


Other  Considerations 


Although  important,  power  ex- 
penses alone  do  not  always  deter- 
mine the  type  of  power  that  will  be 
used.  Other  considerations  frequently 
influence  the  type  of  power  used. 
Several  ginners  interviewed  men- 
tioned convenience  as  an  advantage 
of  electric  motor  power.  Less  down- 
time on  electric  motors  than  on 
engines  was  also  frequently  men- 
tioned. 

Perhaps  most  ginners  would  agree 
that  electric  motors  are  somewhat 
more  convenient  to  operate  than 
internal  combustion  engines.  How- 
ever, views  on  the  value  of  such 
conveniences  seemed  to  differ  quite 
widely  and  appeared  to  be  largely 
subjective.  The  use  of  30  minutes 
more  labor  per  shift  on  engines  at 
a  cost  of  1  to  2  cents  a  bale  is  the 
best  objective  measure  available 
from  the  survey  on  the  value  of 
differences  in  convenience. 


Downtime- -time  lost  when  cotton 
was  on  gin  yard  waiting  to  be 
ginned- -caused  by  power  failure 
averaged  2.5  hours  for  the  season 
on  gins  in  the  survey  using  electric 
motors,  compared  to  an  average  of 
3.1  hours  downtime  for  gins  equipped 
with  engines.  One  third  of  both 
groups  reported  downtime. 

The  longest  downtime  reported  for 
the  1959-60  season  was  24  hours, 
and  that  amount  was  reported  for 
both  electric  motors  and  engines. 
The  average  difference  of  0.6  of  an 
hour  less  downtime  of  gins  using 
electric  motors  than  for  those  using 
engines  indicated  only  a  slight  ad- 
vantage for  electric  motors  on  down- 
time. 

Some  of  the  ginners  mentioned  that 
individual  electric  motor  drives  per- 
mitted continued  operation  of  part  of 
the     gin     when     mechanical    troubles 
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developed.  However,  such  continued 
operation  is  limited  almost  entirely 
to  troubles  of  gin  stands  and  feeders 
since  the  entire  gin  is  usually 
stopped  soon  by  troubles  in  any 
machine  that  all  cotton  passes 
through.  The  advantage  of  stopping 
part  of  the  gin  stands  and  feeders 
can  be  obtained  on  engine  power  by 
installing  clutches  on  submerged  line 
shafts. 

Use  of  electric  motors  or  natural 
gas  is  obviously  ruled  out  in  loca- 
tions where  electric  power  lines  or 
natural   gas   pipelines   are   not   avail- 


able. However,  both  electricity  and 
natural  gas  are  becoming  more 
generally  available  in  the  areas  in- 
cluded in  the  survey. 

Internal  combustion  engines  seem 
to  collect  dirt  more  than  electric 
motors.  Diesel  engines  apparently 
get  the  dirtiest  of  the  three  types. 
In  some  cases  dirty  engines  are  the 
result  of  carelessness  of  gin  man- 
agers and  gin  crews  and  not  the 
fault  of  the  engines.  Small  amounts 
of  additional  labor  will  keep  engines 
in  good  condition  especially  when 
they   are   located  in  a  separate  room. 


Application  of  Findings 


Substantial  differences  in  expenses 
for  the  same  or  equal  amounts  of 
power  have  been  found  and  reported 
for  model  power  systems.  While  few, 
if  any,  gin  owners  will  have  power 
consumption  and  expenses  exactly 
like  the  models,  for  various  reasons, 
the  differences  apply  in  principle 
to  operating  gins.  Some  gin  owners 
are  paying  much  more  for  power 
than  their  competitors  because  dif- 
ferent electric  rate  schedules  apply 
or  because  of  differences  in  types 
of  power  used. 

For  example,  owners  of  one  gin 
included  in  the  survey  could  have 
obtained  electricity  from  either  of 
two  firms.  The  rate  of  the  firm  they 
chose  resulted  in  that  gin  paying 
over  50  cents  more  a  bale  on  a  vol- 
ume of  over  7,000  bales  in  1959-60, 
compared  to  what  they  would  have 
paid  the  other  firm.  As  long  as  the 
rates  prevailing  at  that  time  con- 
tinue, the  gin  owners  will  lose  over 
$3,500  a  year  on  volumes  equal  to 
that  ginned  in  1959-60. 

Charges  were  refigured  on  elec- 
tricity and  natural   gas    used  by  gins 


included  in  the  survey.  This  was 
done  so  that  the  schedules  could  be 
used  to  determine  expenses  on 
models  as  they  were  used  in  actual 
operations.  In  the  course  of  such 
calculations,  errors  were  found  in 
charges  actually  made  in  several 
cases.  Errors  amounting  to  over 
$1,000  each  were  found  in  electric 
bills  for  the  season  at  two  gins  in- 
cluded in  the  survey.  Other  errors 
were  for  smaller  amounts  but  were 
worth  correcting. 

Differences  between  charges  made 
by  different  electric  and  natural  gas 
firms  for  the  same  amounts  of  elec- 
tricity or  gas,  and  differences  in 
expenses  for  different  types  of 
power,  indicated  that  gin  owners  will 
likely  find  it  worthwhile  to  figure  and 
consider  carefully  the  charges  that 
will  be  made  under  different  rate 
schedules. 

New  gins  can  sometimes  be  lo- 
cated on  or  near  electric  power  lines 
or  natural  gas  pipelines  in  order  to 
have  these  utilities  available.  Ex- 
tensions of  power  or  pipelines  may 
be    obtained   at   reasonable   costs    for 
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some  older  gins.  The  use  of  natural 
gas  for  dryers  as  well  as  for  natural 
gas  engines  would  influence  the 
amount  gin  owners  could  afford  to 
pay  for  extensions  of  natural  gas 
pipelines. 

Conditions  that  influence  rates 
charged  for  electricity  and  natural 
gas  change  over  time.  Fuel  adjust- 
ment clauses  are  included  in  many 
rate  schedules  and  provide  for  auto- 
matic adjustments  or  change  in  rates 
charged  to  correspond  with  changes 
in  fuel  prices.  Other  conditions  that 
influence  costs  of  furnishing  elec- 
tricity or  natural  gas  to  cotton  gins 
such  as  time  of  peak  loads,  and 
amounts  of  electricity  or  gas  sold, 
are  sometimes  omitted  in  rate 
schedules. 

Electric  or  natural  gas  service  to 
cotton  gins  is  only  one  part  of  the 
total  services  provided  by  electric 
or  natural  gas  firms.  Such  firms 
also  generally  serve  residences, 
commercial  establishments,  and 
other  industrial  firms.  Total  costs 
of  furnishing  such  services  are  joint 
costs.  Changes  over  time  often  cause 
changes  in  the  proportion  of  joint 
costs  that  are  equitable  among  dif- 
ferent customers. 


amounts  under  some  rate  schedules, 
if  they  can  change  their  practices 
slightly.  Potential  reductions  apply 
where  the  monthly  minimum  bills 
amount  to  considerable  sums. 

As  an  example  of  where  such  re- 
ductions might  be  realized,  take  a 
450-horsepower  model  gin  using  40 
kilowatt -hours  a  bale  on  4,000  bales 
and  with  distribution  of  bales  used 
for  models  under  the  electric  rate 
schedules  of  firm  A  in  appendix  table 
3.  That  schedule  has  a  monthly  mini- 
mum bill  of  $0.75  per  horsepower 
of  connected  motors.  The  minimum 
monthly  bill  on  450  horsepower  of 
electric  motors  would  be  $337.50 
plus  sales  tax,  or  $347.62.  In  the 
distribution  used  in  figuring  elec- 
tric expenses,  a  gin  with  4,000-bale 
volume  would  have  ginned  40  bales 
in  the  lowest  volume  month  (1  per- 
cent). 

If  the  gin  manager  could  have 
ginned  the  40  bales  that  were  ginned 
in  the  month  of  lowest  volume  in 
one  of  the  other  months  and  had  his 
motors  disconnected  before  the 
month  of  lowest  volume,  he  would 
have  reduced  his  power  expenses 
for  the  season  by  $347.62. 


Gin  owners  may  get  some  electric 
or  natural  gas  firms  to  reconsider 
some  of  the  prevailing  rate  sched- 
ules that  appear  high.  The  utility 
firms  may  find  they  can  change  to 
rates  more  favorable  to  gin  own- 
ers, if  the  changes  in  costs  over 
time  or  changes  in  equitable  pro- 
portions of  costs  between  different 
classes  of  customers  permit  such 
a  change. 


Reducing  Power  Expenses 

Gin  managers    can   reduce  electric 
power     expenses     by     substantial 


The  number  of  bales  ginned  in  a 
month  does  not  influence  the  mini- 
mum monthly  charge  until  the  charge 
for  power  used  exceeds  the  mini- 
mum. Under  the  rate  schedule  used 
in  the  above  example,  over  11,000 
kwh  (12,344  kwh  without  fuel  adjust- 
ment) could  have  been  used,  or  about 
300  bales- -using  40  kilowatt- hours 
a  bale--could  have  been  ginned,  with- 
out changing  the  monthly  minimum. 
If  motors  were  left  connected  and 
only  one  bale  or  even  no  bales  had 
been  ginned  under  this  rate  schedule, 
the  monthly  minimum  bill  would  still 
have  been  $347.62  including  sales 
tax. 
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In  some  cases  it  may  pay  a  ginner 
to  store  some  seed  cotton  until  next 
season  rather  than  gin  it  and  pay 
minimum  power  bills.  Some  ginner s 
use  seed  cotton  houses  for  storage. 
In  recent  years,  some  gins  have 
owned  and  used  trailers  for  seed 
cotton  storage.  Others  use  baskets 
and  report  them  satisfactory  for 
storage.5 

Savings  like  those  in  the  preceding 
example  depend  on  monthly  mini- 
mums.  Somewhat  similar  savings  on 
energy  may  be  made  by  concentrating 
energy  use  in  fewer  months  under 
some  rate  schedules.  Little  or  no 
savings  of  either  of  these  types  are 
possible  under  some  electric  rate 
schedules.  Whether  or  not  such  sav- 
ings can  be  made  can  be  determined 
by  studying  and  understanding  the 
rate  schedules. 

Monthly  minimum  bills  on  natural 
gas  ranged  from  $1  to  $50.  Sliding 
scale  rates  apply  under  most  gas 
rates.  Potential  savings  on  gas  are 
generally  less  than  on  electricity, 
but  they  are  worthwhile  in  some 
cases. 

Total  power  expenses  are  lower 
per  bale  on  larger  volumes  for  all 
types  of  power  according  to  esti- 
mated power  expenses  in  table  13. 
Still  larger  volumes  would  lower 
overhead,  repairs,  and  electric  or 
natural  gas  fuel  expenses. 

If  gin  owners  could  increase  vol- 
umes ginned  by  storing  seed  cotton 
or  in  some  other  way,  electric  power 
firms  might  agree  to  lower  electric 
rates.  Low  volumes  per  gin  cause 
high  costs  per  bale  to  power  firms 
for  providing  electricity  as  well  as 
high  expenses  to  ginners  for  power. 


5Cash,  M.  H.,  and  Reeves,  Beverly.    The  Cotton  Gin 
and  Oil  Mill  Press,  September  16,  1961.  Dallas,  Tex. 


Estimating  Power  Expenses 

for  Specific  Gins 

One  or  more  of  the  items  making 
up  the  total  estimated  expenses  on 
model  power  systems  in  table  13  are 
likely  to  differ  from  those  for  a  given 
gin.  All  items  of  expenses  for  a  given 
gin  might  differ  substantially  from 
the  estimates  used  in  this  report  be- 
cause of  location  or  difference  in 
makes  or  for  other  reasons. 

Whether  or  not  any  of  the  esti- 
mated expenses  used  in  this  report 
apply  to  a  given  gin,  the  procedures 
used  for  getting  the  estimated  ex- 
penses can  be  used  to  get  compara- 
tive expenses  for  a  given  gin.  After 
estimated  costs  of  installing  power 
systems  for  a  specific  gin  are  deter- 
mined, local  rates  on  insurance, 
taxes,  and  interest  can  be  used  to 
estimate  those  expenses. 

Number  of  bales,  monthly  distri- 
bution of  bales  ginned,  and  rate  of 
power  consumption  will  need  to  be 
estimated.  The  rate  or  rates  on 
electricity  and  natural  gas  can  be 
applied  to  determine  those  expenses, 
as  can  local  prices  on  butane  and 
diesel  fuel.  Depreciation  rates  and 
interest  on  investment  depend  on 
viewpoints  of  gin  owners  or  their 
auditor  to  some  extent,  but  realistic 
rates  are  desirable. 

Some  of  the  procedures  used  in 
this  report,  such  as  conversion 
ratios  of  horsepower-hours  and  kilo- 
watt-hours, or  kilowatt- hour  equiva- 
lents, to  units  of  fuel  may  be  useful 
in  making  estimates  on  a  specific 
gin.  Different  rates  of  fuel  consump- 
tion and  different  conversion  ratios 
could  be  used  if  they  seemed  more 
applicable. 

Careful  estimates  developed  for 
power  systems  of  specific  gins 
should     be     valuable     to    gin    owners 
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when  choosing  between  power  sys- 
tems. Comparisons  of  expenses  for 
electricity  and  engine  fuels  from 
different  sources  will  probably  prove 
very  worthwhile,  where  more  than 
one  source  is  available. 

Gin  owners  and  managers  who  are 
not  familiar  enough  with  all  aspects 
of     estimating     power    expenses    can 


learn  to  make  good  estimates.  Or  if 
they  prefer,  they  can  employ  con- 
sultants or  others  familiar  with 
making  such  estimates  or  part  of 
them,  such  as  charges  for  elec- 
tricity or  natural  gas.  In  many 
cases,  consulting  fees  would  be  much 
less  than  the  amounts  lost  by  in- 
stalling more  expensive  power  sys- 
tems. 
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Appendix 


APPENDIX  TABLE  l.--Prices  (1959-60)  of  TEFC  type,  1,800-rpm  electric  motors  with  starters,  number  used  by 
sizes  in  9  survey  gins,  and  computed  cost  per  horsepower  for  model  electric  power  systems. 


Sizes  of 
electric 

motors 
(Hp) 


No.  of  motor 

price 

quotations 

in  averages 


Average  prices 

of  motors  with 

starters1 


No.  of  motors 

in  9 
modern  gins 


Total  horse- 
power of 
motors  in 
9  gins 


Cost  of  motors 
in  9  gins 
(4)x(3) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


3 

5 

5 

6 

7-1/2 

f> 

10 

7 

15 

7 

20 

7 

25 

7 

30 

7 

40 

7 

50 

7 

60 

7 

75 

7 

$188.82 

207.37 

282.58 

329.18 

434,50 

499.94 

617.51 

766.34 

972.75 

1,130.57 

1,612.52 

1,990.32 


24 

23 

19 

20 

49 

14 

39 

13 

7 

17 

8 

2 


72 

$4,531.68 

115 

4,769.51 

142 

5.369.02 

200 

6,583.60 

735 

21,290.50 

280 

6,999.16 

975 

24,082.89 

390 

9,962.42 

280 

6.809.25 

850 

19,219.69 

480 

12.900.16 

150 

3.980.64 

Total 


235 


$126,498.52-=-  4,669  hp.  =  $27.09  per  hp. 


4,669 


$126,498.52 


t Based  on  average  of  discounted  prices  of  motors  as  quoted    for   gins  on  complete  sets  of  motors  by  dealers  in 
Arkansas,  Oklahoma,  and  Texas,  with  prices  of  starters  added. 
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APPENDIX  TABLE  2. — Repair  expense  data  of  gins  reporting  in  survey  and  procedures  followed  in  estimating  repair 
expenses  for  model  power  systems— Arkansas,  Oklahoma,  and  Texas,  1959-60  season 


Items 


Electric  motors 


Internal 
combustion  engines 


Number  of  gins  reporting 
Average  of  total  repair  expense  for  season 
Average  number  of  bales  ginned 
Average  horsepower  of  power  systems 
Estimated  dormant  season  repair  expense 
per  hor  sepower  i 
Estimated  dormant  season  repair  expenses1 

250-horsepower  systems 

450- hor  sepower  systems 

650-horsepower  systems 

Estimated  active  season  repair  expense  per 
bale  2 

250-horsepower  systems 
450-horsepower  systems 
650-horsepower  systems 

Total  repair  expenses  for  season  on  power 
systems  by  size  and  volumes 
250-horsepower  system 
1,000  bales 
2.000  bales 
4,000  bales 


23 

$237 

4,554 

455 

31,250 

$78.12 
140.62 
203.12 


1.302  0 

2.344 

3.385 


$91.14 
104.16 
130.20 


19 

$241 

3,101 

272 

53.160 

$132.90 
239.22 
345.54 


2.215  0 

3.986 

5.759 


$155.05 
177.20 
221.50 


450-horsepower  systems 
2,000  bales 
4,000  bales 
6,000  bales 


187.50 
234.38 
281.26 


318.94 
398.66 
478.38 


650-horsepower  systems 
2,000  bales 
4,000  bales 
6,000  bales 
8,000  bales 


270.82 
338.52 
406.22 
473.92 


460.72 
575.90 
691.08 
806.26 


iDormant  season  repair  expense  was  estimated  as  60  percent  of  average  of  total  repair  expenses  reported  for 
season  by  gins  in  survey.  This  part  of  repair  expenses  was  assumed  to  be  a  constant  amount  per  horsepower  for 
all  size  power  systems  on  all  volumes. 

z Repair  expenses  in  active  season  were  estimated  as  two- thirds  of  dormant  season  expenses  of  different  size 
power  systems.  That  portion  of  expense  was  assumed  to  apply  to  the  4,000-bale  volume  of  each  size  power  system 
and  the  amount  of  this  expense  per  bale  at  that  volume  was  assumed  to  apply  to  other  volumes  also. 
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APPENDIX  TABLE  3.--Expenses  per  bale  for  electricity  under  25  rate  schedules  for  selected  horsepower,  volumes, 
and  kilowatt- hours  per  bale- -Arkansas,  Oklahoma,  and  Texas,  1959-60  season i 


250-horsepower 

Areas  and  firms? 

1,000  bales 

2,000  bales 

30kwh 

40  kwh 

50  kwh 

30  kwh 

40  kwh 

50  kwh 

Eastern  Arkansas3 


A 

$2.32 

$2.32 

$2.32 

$1.16 

$1.32 

$1.59 

B 

1.55 

1.75 

2.18 

1.23 

1.64 

2.01 

C 

2.17 

2.30 

2.42 

1.27 

1.40 

1.52 

D 

0.87 

1.00 

1.14 

0.65 

0.79 

0.94 

G 

1.55 

1.55 

1.55 

0.77 

0.99 

1.21 

Southwestern  Oklahoma  4 

I 

0.74 

0.92 

1.12 

0.66 

0.86 

1.06 

J 

1.89 

1.89 

1.98 

1.06 

1.18 

1.29 

K 

0.64 

0.82 

1.00 

0.59 

0.77 

0.94 

L 

1.09 

1.36 

1.62 

0.95 

1.21 

1.48 

M 

0.92 

1.22 

1.53 

0.92 

1.22 

1.53 

South  Texas  (Rio  Grande  Valley, 

Corpus  Christi 

,  and  El  Campo  areas) 

1.12 

1.28 

N 

1.79 

1.94 

2.09 

1.43 

O 

1.16 

1.43 

1.68 

0.94 

1.13 

1.33 

P 

1.21 

1.21 

1.21 

0.67 

.  0.79 

0.89 

Q 

1.12 

1.28 

1.44 

0.78 

0.90 

1.00 

Blacklands  and  Northwest  Texas 

U 

1.61 

1.89 

2.17 

1.22 

1.50 

1.78 

V 

0.64 

0.84 

1.04 

0.62 

0.82 

1.02 

w 

1.47 

1.61 

1.74 

0.93 

1.03 

1.13 

Y 

1.20 

1.43 

1.60 

0.89 

1.04 

1.17 

Z 

0.56 

0.71 

0.84 

0.48 

0.60 

0.71 

AA 

1.94 

2.07 

2.21 

1.17 

1.30 

1.43 

BB 

1.58 

1.73 

1.88 

1.01 

1.16 

1.31 

CC 

1.54 

1.54 

1.72 

0.99 

1.22 

1.45 

DD-1 

1.80 

1.95 

2.31 

1.32 

1.58 

1.80 

DD-2 

1.66 

1.90 

2.13 

1.17 

1.33 

1.48 

EE 

1.71 

1.71 

1.92 

1.06 

1.27 

1.47 

Range 


0.56/2.32  0.71/2.32  0.84/2.42  0.48/1.32  0.60/1.64  0.71/2.01 


Average 


$1.39 


$1.53 


$1.71 


$0.95 


$1.13 


$1.32 


See  footnotes  at  end  of  table. 
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APPENDIX  TABLE  3.--Expenses  per  bale  for  electricity  under  25  rate  schedules  for  selected  horsepower,  volumes, 
and  kilowatt-hours  per  bale- -Arkansas,  Oklahoma,  and  Texas,  1959-60  season  i--Cont. 


250-horsepower 

450-horsepower 

Areas  and  firms* 

4,000  bales 

2,000  bales 

30kwh 

40  kwh 

50  kwh 

40  kwh 

50  kwh 

60  kwh 

Eastern  Arkansas3 

A 

$0.93 

$1.20 

$1.48 

$2.09 

$2.09 

$2.09 

B 

1.10 

1.40 

1.68 

1.64 

2.06 

2.47 

C 

0.82 

0.95 

1.07 

2.12 

2.24 

2.36 

I) 

0.54 

0.69 

0.85 

0.90 

1.04 

1.19 

G 

0.71 

0.93 

1.14 

1.39 

1.39 

1.50 

Southwestern  Oklahoma1* 

I 

0.63 

0.82 

1.02 

0.86 

1.06 

1.26 

J 

0.70 

0.79 

0.89 

1.70 

1.86 

1.99 

K 

0.56 

0.74 

0.91 

0.77 

0.94 

1.12 

L 

0.88 

1.15 

1.43 

1.32 

1.58 

1.85 

M 

0.92 

1.22 

1.53 

1.22 

1.53 

1.84 

South  Texas 

N 

0.79 

0.94 

1.09 

1.72 

1.87 

2.02 

O 

0.75 

0.91 

1.07 

1.34 

1.54 

1.73 

F 

0.50 

0.60 

0.68 

1.10 

1.10 

1.20 

Q 

0.55 

0.64 

0.74 

1.22 

1.36 

1.48 

Blacklands  and  Northwest 

Texas 

U 

1.03 

1.31 

1.58 

1.81 

2.09 

2.37 

V 

0.61 

0.81 

1.00 

0.82 

1.02 

1.22 

w 

0.61 

0.70 

0.79 

1.50 

1.63 

1.74 

Y 

0.65 

0.77 

0.88 

1.35 

1.53 

1.68 

Z 

0.41 

0.52 

0.62 

0.60 

0.71 

0.82 

AA 

0.78 

0.90 

1.03 

1.92 

2.05 

2.18 

BB 

0.73 

0.88 

1.03 

1.61 

1.76 

1.91 

CC 

0.84 

1.04 

1.24 

1.40 

1.68 

1.92 

DD-1 

1.01 

1.23 

1.45 

1.80 

2.03 

2.25 

DD-2 

0.81 

0.94 

1.06 

1.78 

2.02 

2.18 

EE 

0.84 

1.04 

1.25 

1.55 

1.75 

1.96 

Range 

0.41/1.10 

0.52/1.40 

0.62/1.68 

0.60/2.12 

0.71/2.24 

0.82/2.47 

Average 

$0.75 

$0.92 

$1.10 

$1.42 

$1.60 

$1.77 

See  footnotes  at  end  of  table. 


-  33  - 


APPENDIX  TABLE  3.--Expenses  per  bale  for  electricity  under  25  rate  schedules  for  selected  horsepower,  volumes, 
and  kilowatt-hours  per  bale—Arkansas,  Oklahoma,  and  Texas,  1959-60  season i--Cont. 


450- horsepower 

Areas  and  firms2 

4,000  bales 

6,000  bales 

40  kwh 

50  kwh 

60  kwh 

40  kwh 

50  kwh 

60  kwh 

Eastern  Arkansas3 

A 

$1.28 

$1.55 

$1.82 

$1.21 

$1.48 

$1.75 

B 

1.47 

1.81 

2.13 

1.37 

1.67 

1.94 

C 

1.31 

1.43 

1.55 

1.04 

1.16 

1.28 

D 

0.74 

0.89 

1.04 

0.69 

0.84 

0.99 

G 

0.98 

1.19 

1.41 

0.94 

1.15 

1.37 

Southwestern  Oklahoma-* 

I 

0.82 

1.02 

1.21 

0.81 

1.00 

1.20 

J 

1.11 

1.21 

1.31 

0.87 

0.97 

1.07 

K 

0.74 

0.91 

1.09 

0.72 

0.90 

1.07 

L 

1.19 

1.46 

1.73 

1.16 

1.43 

1.71 

M 

1.22 

1.53 

1.84 

1.22 

1.53 

1.84 

South  Texas 

N 

1.16 

1.31 

1.46 

0.98 

1.13 

1.28 

0 

1.06 

1.23 

1.39 

0.93 

1.09 

1.25 

P 

0.69 

0.82 

0.91 

0.61 

0.69 

0.77 

Q 

0.86 

0.95 

1.05 

0.70 

0.79 

0.88 

Blacklands  and  Northwest  Texas 

U 

1.46 

1.74 

2.02 

1.35 

1.62 

1.90 

V 

0.81 

1.01 

1.21 

0.81 

1.01 

1.21 

w 

0.97 

1.06 

1.15 

0.77 

0.86 

0.95 

Y 

0.99 

1.12 

1.24 

0.83 

0.94 

1.05 

Z 

0.52 

0.62 

0.72 

0.48 

0.59 

0.69 

AA 

1.22 

1.35 

1.47 

0.98 

1.11 

1.23 

BB 

1.11 

1.26 

1.41 

0.94 

1.09 

1.24 

CC 

1.19 

1.41 

1.63 

1.09 

1.29 

1.49 

DD-1 

1.35 

1.57 

1.79 

1.19 

1.41 

1.63 

DD-2 

1.24 

1.39 

1.52 

1.01 

1.13 

1.25 

EE 

1.18 
0.52/1.47 

1.39 
0.62/1.81 

1.59 
0.72/2.13 

1.06 
0.48/1.37 

1.27 
0.59/1.67 

1.47 

Range 

0.69/1.94 

Average 

$1.07 

$1.25 

$1.43 

$0.95 

$1.13 

$1.30 

See  footnotes  at  end  of  table. 
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APPENDIX  TABLE  3. — Expenses  per  bale  for  electricity  under  25  rate  schedules  for  selected  horsepower,  volumes, 
and  kilowatt- hours  per  bale—Arkansas, .Oklahoma,  and  Texas,  1959-60  season i--Cont. 


650-horsepower 

Areas  and  firms2 

2,000  bales 

4,000  bales 

50  kwh 

60  kwh 

70  kwh 

50  kwh 

60  kwh 

70  kwh 

Eastern  Arkansas3 

A 

$3.01 

$3.01 

$3.01 

$1.63 

$1.90 

$2.17 

B 

2.06 

2.47 

2.88 

1.86 

2.20 

2.54 

C 

2.96 

3.08 

3.21 

1.79 

1.91 

2.04 

D 

1.19 

1.31 

1.44 

0.94 

1.09 

1.24 

G 

2.08 

2.08 

2.08 

1.24 

1.46 

1.68 

Southwestern  Oklahoma 4 

I 

1.06 

1.26 

1.46 

1.02 

1.21 

1.41 

J 

2.46 

2.49 

2.65 

1.51 

1.63 

1.73 

K 

0.94 

1.12 

1.30 

0.91 

1.09 

1.26 

L 

1.69 

1.95 

2.22 

1.51 

1.78 

2.05 

M 

1.53 

1.84 

2.14 

1.53 

1.84 

2.14 

South  Texas 

N 

2.32 

2.47 

2.62 

1.54 

1.69 

1.84 

0 

1.73 

1.94 

2.14 

1.36 

1.54 

1.70 

P 

1.59 

1.59 

1.59 

0.92 

1.03 

1.13 

Q 

1.63 

1.79 

1.94 

1.15 

1.26 

1.35 

Blacklands  and  Northwest  Texas 

U 

2.40 

2.68 

2.96 

1.90 

2.17 

2.45 

V 

1.02 

1.22 

1.42 

1.01 

1.21 

1.41 

W 

2.06 

2.20 

2.32 

1.32 

1.42 

1.51 

u 

1.81 

1.98 

2.16 

1.32 

1.45 

1.58 

z 

0.71 

0.82 

0.93 

0.62 

0.72 

0.83 

AA 

2.68 

2.81 

2.94 

1.60 

1.79 

1.92 

BB 

2.21 

2.36 

2.51 

1.48 

1.63 

1.78 

CC 

2.00 

2.09 

2.37 

1.54 

1.76 

1.99 

DD-1 

2.26 

2.48 

2.70 

1.68 

1.90 

2.12 

DD-2 

2.40 

2.62 

2.86 

1.66 

1.81 

1.96 

EE 

2.07 

2.24 

2.44 

1.53 

1.73 

1.94 

Range 


0.71/3.01 


0.82/3.08  0.93/3.21 


0.62/1.90 


0.72/2.20  0.83/2.54 


Average 


$1.91 


$2.08 


$2.25 


$1;38 


$1.57 


$1.75 


See  footnotes  at  end  of  table. 
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APPENDIX  TABLE  3.~Expenses  per  bale  for  electricity  under  25  rate  schedules  for  selected  horsepower,  volumes, 
and  kilowatt- hours  per  bale— Arkansas,  Oklahoma,  and  Texas,  1959-60  season  l—Cont. 


650-horsepower 

Areas  and  firms2 

6,000  bales 

8,000  bales 

50kwh 

60kwh 

70kwh 

50  kwh 

60kwh 

70  kwh 

Eastern  Arkansas 3 


A 

$1.53 

$1.80 

$2.07 

$1.49 

$1.76 

$2.03 

B 

1.74 

2.00 

2.35 

1.66 

1.93 

2.20 

C 

1.40 

1.52 

1.65 

1.20 

1.33 

1.45 

D 

0.87 

1.02 

1.17 

0.84 

0.99 

1.14 

G 

1.19 

1.40 

1.62 

1.16 

1.38 

1.58 

Southwestern  Oklahoma ■* 

I 

1.00 

1.20 

1.39 

1.00 

1.19 

1.38 

J 

1.19 

1.28 

1.38 

1.01 

1.11 

1.20 

K 

0.90 

1.07 

1.25 

0.89 

1.07 

1.24 

L 

1.46 

1.73 

2.01 

1.43 

1.71 

1.99 

M 

1.53 

1.84 

2.14 

1.53 

1.84 

2.14 

South  Texas 

N 

1.28 

1.43 

1.58 

1.14 

1.29 

1.44 

O 

1.19 

1.35 

1.51 

1.09 

1.25 

1.41 

P 

0.78 

0.87 

0.95 

0.69 

0.77 

0.84 

Q 

0.93 

1.03 

1.12 

0.82 

0.91, 

1.00 

Blacklands  and  Northwest  Texas 

U 

1.73 

2.01 

2.28 

1.64 

1.92 

2.20 

V 

1.01 

1.21 

1.41 

1.01 

1.21 

1.41 

W 

1.04 

1.13 

1.22 

0.89 

0.98 

1.07 

Y 

1.10 

1.22 

1.33 

0.97 

1.08 

1.20 

Z 

0.59 

0.69 

0.79 

0.57 

0.67 

0.77 

AA 

1.32 

1.45 

1.57 

1.15 

1.27 

1.40 

BB 

1.24 

1.39 

1.54 

1.12 

1.27 

1.42 

CC 

1.40 

1.61 

1.81 

1.31 

1.51 

1.71 

DD-1 

1.49 

1.71 

1.93 

1.39 

1.61 

1.83 

DD-2 

1.36 

1.48 

1.60 

1.17 

1.29 

1.41 

EE 

1.36 
0.59/1.74 

1.56 
0.69/2.01 

1.77 
0.79/2.35 

1.28 
0.57/1.66 

1.48 
0.67/1.93 

1.68 

Range 

0.77/2.20 

Average 

$1.23 

$1.40 

$1.58 

$1.14 

$1.31 

$1.49 

1  Bills  calculated  on  basis  of  rate  data  shown  in  appendix  of  preceding  report- -Effects  of  Electric  Rates  on  Power 
Expenses  of  Cotton  Gins—Arkansas,  Oklahoma,  and  Texas.  Mkt.  Res.  Rep.  No.  370,  U.  S.  Dept.  of  Agr.  July  1961. 
Most  of  rates  were  included  in  1960  National  Electric  Rate  Book  published  annually  by  the  Federal  Power  Com- 
mission for  each  State.  Individual  State  rate  books  are  available  at  25  cents  each  from  Supt.  of  Documents,  U.  S. 
Government  Printing  Office,  Washington  25,  D.  C. 

2  Each  letter  or  set  of  letters  represents  a  different  power  company,  city  owned  plant,  or  rural  electric  coop- 
erative association.  Firm  letter  or  letters  are  identical  to  those  used  in  preceding  report  (see  footnote  1  above)  but 
seven  firms  included  in  previous  report  were  omitted  here  because  they  served  very  few  gins.  Firm  DD  served  two 
gins  included  in  the  survey  but  under  different  schedules. 

'Three  percent  State  sales  tax  was  included  for  Arkansas. 
4  Two  percent  State  sales  tax  was  included  for  Oklahoma. 
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APPENDIX  TABLE  4.- -Equivalent  power  used  per  bale  for  model  power  systems,  and  estimated  fuel  consumption 

for  internal  combustion  engines  in  producing  the  engine  power 


Power  used  for  model  power  systems* 

Fuel  consumption  by  types  of  engines2 

Electric  motors 

Internal  combustion 
engines 

Diesel 

Butane 

Natural  gas 

Kwh/bale 
30 

40 

50 

60 
70 


Ht>-hrs/  bale 

Gal/ba 

le 

Gal/bale 

Cub 

ic 

ft/bale 

40 

2.4 

4.0 

400 

53 

3.1 

5.3 

533 

67 

4.0 

6.7 

667 

80 

4.7 

8.0 

800 

93 

5.5 

9.3 

933 

i  Kilowatt-hours  were  converted  to  horsepower-hours  by  dividing  by  0.75  and  rounding  to  nearest  whole  number. 
2  Based  on  consumption  rates  per  horsepower-hour  of 0.059  gallons  or  0.42  pounds  of  diesel  fuel,  0.10  gallon  of 
butane,  and  10.0  cubic  feet  of  natural  gas. 


APPENDIX  TABLE  5.-- Estimated  horsepower- hours  and  equivalent  kilowatt- hours  obtained  from  units  of  engine 

fuels 


Type  of  fuel 


Unit  of  fueli 


Horsepower-hours  per  unit  of  fuel 


Equivalent  kilowatt-hours2 


Butane 
Diesel 
Natural  gas 


1  gallon 

1  gallon 

1,000  cu.  ft. 


10.0 

16.9 

100.0 


7.5 
12.7 
75.0 


HJnits  on  which  prices  are  generally  quoted  or  on  which  natural  gas  bills  are  generally  figured. 
2  Horsepower- hours  converted  to  kilowatt-hours  at  ratio  of  1  hp-hr  equals  0.75  kwh. 
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APPENDIX  TABLE  6.-- Price  quotations  from  gin  power  survey—Arkansas,  Oklahoma,  and  Texas,  1959-60  season 


Diesel  fuel 


Butane 


Number  of  quotations 


Price  per  gallon 


Number  of  quotations 


Price  per  gallon 


Total  7 

Range 

Average  price  (weighted) 


Cents 
11.75 

13.00 

13.50 

14.00 

14.80 


11.75/14.80 
13.50 


2 
2 
2 
3 
4 
1 
3 


17 


Cents 
7.5 

8.0 

8.5 

9.0 
10.0 
10.5 
11.0 

7.5/11.0 
9.3 


APPENDDC  TABLE  7.--Estimated  expenses  of  diesel  and  butane   engine    fuel   required  for  producing  horsepower- 
hours  equivalent  to  kilowatt- hours  used  for  model  gins,  Arkansas,  Oklahoma,  and  Texas,  1959-60 


Kwh 

per  bale 

used  for 

model 

gins 


Diesel  fuel 


Gallons 

of  fuel 

equivalent 

to  kwh 


Fuel  expenses  per  bale 


i®  range  in 

price  a  gal. 

(11.75/l4,80«f) 


(®   average 

price  a  gal. 

(13.50^) 


Butane 


Gallons 

of  fuel 

equivalent 

to  kwh 


Fuel  expenses  per  bale 


(a)  range  in 
price  a  gal. 
(7.5/ll.0«f) 


@  average 
price  a  gal. 
(9.3^) 


Num ber 

Number 

30 

2.4 

$0.28/0.36 

$0.32 

4.0 

$0.30/0.44 

$0.37 

40 

3.1 

.36/  .46 

.42 

5.3 

.40/  .58 

.49 

50 

4.0 

.47/  .59 

.54 

6.7 

.50/  .74 

.62 

60 

4.7 

.55/  .70 

.63 

8.0 

.60/  .88 

.74 

70 

5.5 

.65/  .81 

.74 

9.3 

.70/1.02 

.86 
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APPENDIX  TABLE  8. --Expenses  per  bale  for  natural  gas  used  for  model  engines,  under  rate  schedules  of  13  firms. 
on  selected  volumes  and  rates  of  consumption,  Arkansas,  Oklahoma,  and  Texas,  1959-60  season  i 


Item 


Amounts  and  expenses  per  bale 


Natural  gas  per  bale,  cu.  ft. 
Horsepower -hours  per  bale 
Equivalent  power  per  bale,  in  kwh 

Expense  per  bale,  by  volume,  area,  and  firm 

1,000  bales: 

Eastern  Arkansas 
Firm  I 
II 
III 

Southwestern  Oklahoma 
IV 
V 
VI 
VII 


400 

533 

667 

800 

933 

40 

53 

67 

80 

93 

30 

40 

50 

On 

70 

Texas 


vm 

IX 
X 

XI-A2 
XI-B2 
XH3 
} 


Range 


Average 


Cents 

28 

37 

45 

21 

20 

34 

14 

10 

23 

18 

25 

31 

25 

33 

42 

10 

13 

it; 

13 

17 

21 

9 

12 

15 

10 

14 

17 

14 

10 

24 

14 

19 

24 

11 

15 

18 

7 

12 

17 

7  to  28 

12  to  37 

15  to  45 

15 

20 

25 

Natural  gas  per  bale,  cu.  ft. 

2,000  bales 

Eastern  Arkansas 
Firm  I 

n 

III 

Southwestern  Oklahoma 
IV 
V 
VI 
VIII 


Texas 


VIII 
IX 
X 

XI- A  2 
XI-B2 

XII  3 


Range 
Average 


400 


533 


667 


800 


933 


Cents 

20 

.34 

41 

48 

54 

19 

25 

33 

39 

46 

14 

18 

22 

27 

31 

18 

24 

31 

37 

4.3 

25 

3.8 

42 

50 

58 

9 

12 

15 

17 

20 

12 

10 

20 

24 

2s 

10 

L3 

16 

10 

22 

10 

13 

17 

20 

23 

14 

18 

23 

27 

32 

14 

18 

23 

27 

31 

10 

13 

17 

20 

23 

10 

14 

17 

21 

24 

9  to  26 

12  to  34 

15  to  42 

17  to  50 

20  to  58 

15 

19 

24 

29 

33 

See  footnotes  at  end  of  table. 
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APPENDIX  TABLE  8.--Expenses  per  bale  for  natural  gas  used  for  model  engines,  under  rate  schedules  of  13  firms, 
on  selected  volumes  and  rates  of  consumption,  Arkansas,  Oklahoma,  and  Texas,  1959-60  season  i--Cont. 


Item 


Amounts  and  expenses  per  bale 


Natural  gas  per  bale,  cu.  ft, 

4,000  bales 

Eastern  Arkansas 
Firm  I 
II 

in 

Southwestern  Oklahoma 
IV 
V 
VI 
VII 


400 


533 


667 


Texas 


VIII 
IX 
X 

XI-A2 
XI -B  2 
XII 3 


Range 


Average 


800 


933 


Cents 

21 

28 

33 

39 

45 

22 

29 

35 

41 

48 

13 

17 

22 

26 

30 

18 

24 

31 

37 

43 

25 

33 

42 

50 

58 

8 

11 

14 

16 

19 

12 

16 

20 

23 

27 

10 

13 

16 

20 

23 

10 

13 

16 

20 

23 

13 

17 

21 

24 

28 

13 

17 

21 

2>; 

30 

10 

13 

16 

19 

22 

10 

14 

17 

20 

23 

8  to  25 

11  to  33 

14  to  42 

16  to  50 

19  to  58 

14 

19 

23 

28 

32 

Natural  gas  per  bale,  cu.  ft, 
6.000  bales 

Eastern  Arkansas 


533 


667 


Firm  I 

n 

III 

Southwestern  Oklahoma 
IV 
V 
VI 
VII 


Texas 


vm 

IX 
X 

XI- A  2 
XI-B2 
XII 3 


Range 
Average 


800 


933 


Cents 

25 

31 

37 

43 

2G 

32 

38 

45 

17 

21 

26 

30 

24 

31 

37 

43 

33 

42 

50 

58 

11 

13 

16 

19 

15 

19 

22 

26 

13 

17 

20 

23 

13 

17 

2d 

23 

15 

19 

22 

25 

17 

21 

2.5 

29 

12 

16 

19 

22 

13 

16 

20 

23 

11  to  33 

13  to  42 

16  to  50 

19  to  58 

18 

23 

27 

31 

See  footnotes  at  end  of  table. 
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APPENDIX  TABLE  8. --Expenses  per  bale  for  natural  gas  used  for  model  engines,  under  rate  schedules  of  13  firms, 
on  selected  volumes  and  rates  of  consumption,  Arkansas,  Oklahoma,  and  Texas,  1959-60  season  i--Cont. 


Item 


Amounts  and  expenses  per  bale 


Natural  gas  per  bale,  cu.  ft. 

8,000  bales 

Eastern  Arkansas 
Firm  I 
II 

m 


Southwestern  Oklahoma 
IV 
V 
VI 
VII 


667 


800 


933 


Texas 


VIII 

IX 

X 

XI-A2 
XI-B2 

XII3 


Range 
Average 


Cents 

30 

35 

■11 

32 

39 

■15 

21 

2fJ 

30 

31 

37 

43 

42 

50 

58 

13 

1(1 

18 

l,-: 

21 

25 

17 

20 

23 

17 

2o 

28 

17 

20 

2:', 

21 

25 

29 

15 

18 

21 

16 

19 

22 

13  to  42 

16  to  50 

18  to  58 

22 

27 

.81 

i  The  average  amount  of  gas  used  per  bale  in  driers  by  14  gins  in  survey,  or  392  cu.  ft.,  was  added  to  amounts  per 
bale  used  by  engines.  Gas  bills  were  figured  for  driers  alone  and  for^  season  on  same  monthly  distribution  of  bales  used  in 
figuring  electric  bills,  of  the  following  percentages:  52.0;  39.8;  13.7;  3.5;  and  1.0.  Drier  gas  bills  were  deducted  from 
total  gas  bills  and  remainder  used  as  cost  of  engine  gas.  Sales  taxes  of  3  percent  in  Arkansas  and2  percent  in  Okla- 
homa were  included.  Expenses  per  bale  for  individual  firms  on  selected  volumes,  shown  in  this  table,  were  cal- 
culated on  rate  data  shown  for  each  firm  following  immediately  after  this  table. 

2  Firm  XI  used  rate  A  in  some  locations,  rate  B  in  others. 

3 Firm  XII  had  three  rate  schedules  for  gas  used  by  gins.  The  one  applied  in  figuring  expenses  here  depended  on 
lowest  cost  for  amount  of  gas  used  in  the  season  by  a  gin. 
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EXHIBIT  I 

Natural  Gas  Rate  Schedule  Data 

Data  from  natural  gas  rate  schedules  in  effect  in  1959-60  season  used 
in  computing  gas  expenses  in  table  11  and  appendix  table  8,  are  shown  below 
by  firms.  The  term  "firms"  includes  gas  companies  and  city  gas  depart- 
ments. 

Mcf  is  abbreviation  for  1,000  cubic  feet. 

EASTERN  ARKANSAS 

Firm  I,  Arkansas 
Rate:    (Monthly) 

$0.70  per  Mcf  for  first  500 
.55     "        "       "     next  500 
.40     "        "       "     all  over  1,000  Mcf 
Minimum:  (Monthly)  bill  $25.00 
(3%  State  sales  tax) 


Firm  II,  Arkansas 
Rate:    (Monthly) 

$0.62  per  Mcf  for  first  100  Mcf 
.57     "        "       "     next   200      " 
.47     "        "       "     all  over  300  Mcf 
Minimum:    (Monthly)  $37.50 
(3%  State  sales  tax) 
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Firm  HI,  Arkansas 

Rate:     (Monthly)* 

$1.15  for  first  Mcf 

.52  per  Mcf  next        9  Mcf 
.42     "        "       "  15       " 

.34     "        "       "       475       " 
.31     "        "     all  over  500  Mcf 

Minimum:     (Monthly)  $1.10 

(3%  State  sales  tax) 


*  Rate    applying    in   1959-60.  Above   rate   increased   2   cents  per  Mcf  latter 
part  of  1960. 


SOUTHWESTERN  OKLAHOMA 

Firm  IV,  Oklahoma 

Rate:    (Monthly) 

$1.00  for  1st  Mcf  or  less 

.50  per  Mcf  for  next  20  Mcf 
.45     "        "       "all  additional 

Minimum:     (Monthly)  $1.00 

(2%  State  sales  tax) 


Firm  V,  Oklahoma 

Rate:     (Monthly)* 

$1.38  for  first  600  cu.  ft. 

.612  per  Mcf  all  over  600  cu.  ft. 

Minimum:     (Monthly)  $1.38 

(2%  State  sales  tax) 

*  Above   rate   applied  in    1959-60  but  has   been  superceded  by  the  following 
rates,  with  choice  depending  on  amount  of  natural  gas  expected  to  be  used. 
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Small  size  industrial  rate  *  (Monthly) 

$16.00  for  first  25  Mcf  or  fraction  thereof 

.582  per  Mcf  next     25  Mcf  plus  cost  adjustment 


.382     " 

1 1 

ii 

150 

M 

ii          it              ii 

.342     " 

1 1 

1 1 

300 

1 1 

ii          M              ii 

.282     " 

1 1 

1 1 

500 

1 1 

n          ii              ii 

.262     " 

1 1 

■  i 

500 

1 1 

ii          n              ii 

.252     " 

1 1 

all 

over 

1500  Mcf  plus  cost  adjustment 

e  sales 

tax) 

Medium  size  industrial  rate*  (Monthly) 

$33.00  for  first  60  Mcf  or  fraction  thereof 

.382  per  Mcf  for  next     90  Mcf  plus  cost  adjustment 

.282     "        "       "        "      100     "        "  "  " 

.26.2    "        "       "        "      750     "        "  "  " 

.222     "        "       "     all  over  1000  Mcf  plus  cost  adjustment 

(2%  State  sales  tax) 

*Cost  adjustment   of  $0.0261   per  Mcf  applied  in  early  1961  on  2  industrial 
rates  above. 


Firm  VI,  Oklahoma 


Rate:     (Monthly) 


$.48  per  Mcf  for  first  15  Mcf 

.36     "        "      " 

next     85  Mcf 

.25     "        "      " 

"      100      " 

.24     "        "      " 

"      100      " 

.23     "        "      " 

ii      700      .. 

.21     "        "      " 

all  over  1,000  Mcf 

Minimum:    (Monthly)  $1.00 

Prompt  payment  discount:     10%  if  paid  by  10th  of  month 

(2%  State  sales  tax) 
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Firm  Vfl,  Oklahoma 
Rate :    (Monthly) 

$1.65  for  first  Mcf  or  fraction  thereof* 
.514  per  Mcf  for  next         99  Mcf* 


.284     "        "       "       "      1,900 

1 1 

.244     "         "       "        "      2,000 

1 1 

.234     "         "       "        "      6,000 

1 1 

.229     "         "       "        "    20,000 

1 1 

.224     "        "       "     all  over  30,000  Mcf* 

*  Rates  include  a  $0,054  per  Mcf  co 

st  adjustment 

(2%  State  sales  tax) 

TEXAS 
Firm  vm,  Texas 

Rate:     (Monthly) 

$.30  per  Mcf,  less  discount  of  l/6,  if  paid  before  10th  of  month 
Minimum:  $20.00  (Monthly) 


Firm  EX,  Texas 
Rate:     (Monthly) 

$.50  per  Mcf  for  first  100  Mcf 
.35  per      "       "     next  100      " 
.30     "        "       "        "      100      " 
.25     "        "       "     all  over  300  Mcf 
Minimum:  (Monthly) 

100  Mcf  or  $50.00 
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Firm  X,  Texas 

Rate;     (Monthly-net) 

$27.00  for  first  60  Mcf  or  less 
.40  per  Mcf  for  next     240  Mcf 
.35     "        "       "         "        700      " 
.30     "        "       "        "      1000      " 
.20     "        "       "     all  over  2,000  Mcf 

Minimum:    (Monthly)  $27.00 


Firm  XI,  Texas 

Schedule  A  1 
Rate:     (Monthly-net) 


$0.60 

per 

Mcf  for 

first  20  Mcf 

.55 

"     next  30      " 

.45 

ii      50      ii 

.35 

n    500      " 

.32.5   " 

n        i.    500      ii 

.30 

"     all  over  1,100  Mcf 

Minimum: 

[Monthly 

-net)  $12.00 

Schedule  B1 

Rate:     (Monthly) 

$0.75  per  Mcf  for  first          2  Mcf 

.55     ■ 

'     next           8      ' 

.50     ' 

•          40      ' 

.45     ' 

50      ' 

.30     • 

100      ' 

.26     ' 

1        400      ' 

.24     ' 

400      ' 

.23     ■ 

1      1000      ' 

.22     ' 

1     all  over  2,000  Mcf 

Minimum: 

(Mo: 

rithl 

y)  $2 

5.00 

-•■Schedule    A    and    Schedule    B    are   from  the    same  company  but  applied  in 
different  locations. 
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Firm  XII,  Texas 

This  firm  has  three  rate  schedules  applying  to  cotton  gins  according  to 
amount  of  gas  used.  The  schedule  giving  the  lowest  cost  on  each  amount  of 
gas  for  the  season  was  used  when  figuring  gas  expenses  in  appendix  table  3. 
For  example,  the  gas  used  by  a  drier  on  1,000  bales  'would  cost  least  on 
Schedule  C,  so  that  schedule  was  used.  But  bills  on  drier  and  engine  gas 
on  1,000  bales  were  figured  on  Schedule  D.  The  bill  on  the  drier  under 
schedule  C  was  deducted  from  the  bill  on  the  drier  and  engine  gas  bill  under 
schedule  D  on  1,000-bale  volume  to  get  cost  of  engine  gas. 

Schedule  C 

Rate:     70.45  cents  per  Mcf  used  in  season 

Schedule  D  2 

Rate:    (Monthly  -  net) 

$3.00  for  first  Mcf  or  less 

.59  per  Mcf  for  next     49  Mcf 


.39     "        "       "       "       150 

1 1 

.35     "        "       "       "       300 

1 1 

.29     "        "       "        "       500 

1 1 

.27     "        "       "        "       500 

ii 

.26     "         "       "     all   over 

1500  Mcf 

Minimum:  (Yearly)  $300.00 

Schedule  E 
Rate:     (Monthly  -  net) 

$3.00  for  first  1  Mcf  or  less 
.59  per  Mcf  for  next  19  Mcf 


.49     "        "       "       "       50 

1 1 

.39     "        '       80 

1 1 

.29     "        "       "        "     100 

1 1 

.27     "        "       "        "    750 

1 1 

.23     "         "       "     all  over 

1,000  Mcf 

Minimum:  (Yearly)  $480.00 

2  A  fuel   cost   adjustment   of    1.38  cents  per  Mcf  was  being  added  to  rates  in 
schedules  D  and  E  in  early  1961. 


-  47  - 


*  U.S.    GOVERNMENT    PRINTING  OFFICE   :    1962  O  — 630841 


Other  Publications  Available 

Effect  of  Grades  and  Weights  on  Cottonseed  Margins  of  Cooperative  Gins. 
General  Report  55.    William  C.  Bowser,  Jr. 

Using  Your  Co-op  Cotton  Gin.  Educational  Circular  15.  William  C. 
Bowser,  Jr. 

Mechanical  Sampling  of  Cotton.  Marketing  Research  Report  412.  Maurice 
R.  Cooper,  J.  D.  Campbell,  and  D.  L.  Pritchard.  (Request  copies  of  this 
publication  from  Agricultural  Marketing  Service,  U.  S.  Department  of  Agri- 
culture.) 

Baling  Cotton  at  Gins,  Practices  and  Costs,  Flat,  Standard,  High  Density- 
Bales.      Marketing    Research   Report    386.     J.  D.  Campbell  and  R.  C.  Soxman. 

Controlling  Protein  Level  of  Meal  Production  at  Cottonseed  Oil  Mills. 
Marketing    Research   Report  437.    Elmer  J.  Perdue  and  Dale  J.  Peier. 

Using  Gin  Machinery  More  Effectively.  Bulletin  7.  Otis  T.  Weaver  and 
Daniel  H.  McVey. 

Effects  of  Electric  Rates  on  Power  Expenses  of  Cotton  Gins --Arkansas, 
Oklahoma,  Texas.    Marketing  Research  Report  470.    John  D.  Campbell. 

SWIG- -Southwestern  Irrigated  Cotton  Growers  Association,  El  Paso, 
Texas,     FCS  Circular  29.    Otis  T.  Weaver. 

Crushing   Cottonseed   Cooperatively.      FCS   Circular  30.    Elmer  J.  Perdue. 


A    copy    of    each    of    these    publications   may  be  obtained  while  a  supply  is 
available  from — 


Information  Division 

Farmer  Cooperative  Service 

U.  S.  Department  of  Agriculture 

Washington  25,  D.  C. 


GVowth  Through  Agricultural  Progress 


